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ISOLATION OF SUBTERRANEAN ZONES 

Cross Reference To Related Applications 

This application is a continuattorHn-part of U.S r patent appfication serial number 
5 09/969,922, attorney docket . number 25791.69. filed on 10/3/2001. that was a 
continuation-in-part of U.S. patent application serial number 09/440,338. attorney 
docket number 25791.9.02, filed on 11/15/1999, that issued as U.S. Patent No. 
6,328,113, that claimed the benefit of the filing, date of U.S. provisional patent 
application serial number 60/108,558, attorney docket number 25791.9, filed on 
10 1 1/16/1998, the disclosures of which are Incorporated herein by reference. 

The present application is related to the following: (1) U.S. patent appfication serial no. 
09/454.139, attorney docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent 
application serial no, 09/510,913. attorney docket no. 25791.7.02. filed on 2/23/2000, 

1 5 (3) U.S. patent application serial no. 09/502,350, attorney docket no. 25791 .8.02, filed 
on 2/10/2000. (4) U.S. patent application serial no. 09/440.338. attorney docket no. 
25791.9.02. filed on 11/15/1999, (5) U.S. patent application serial no. 09/523.460. 
attorney docket no. 25791.11.02, filed on- 3/10/2000, (6) U.S. patent application serial 
no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent 

20 application serial no. 09/511 .941. attorney docket no. 25791.16.02, filed on 2/24/2000, 
(8) U.S. patent appfication serial no. 09/588,946, attorney docket no. 25791 .17.02. fifed 
on 6/7/2000, (9) U.S. patent application serial no. 09/559,122. attorney docket no. 
25791.23.02, filed on 4/2672000, (10) PCT patent application serial no. 
PCT/US00/18635, attorney docket no. 25791.25.02. filed on 7/9/2000, (11) U.S. 

25 provisional patent application serial no. 607162,671. attorney docket no. 25791.27. filed 
on 11/1/1999. (12) U.S. provisional patent application serial no. 60/154,047, attorney 
docket no. 25791.29, filed on 9/16/1999. (13) U.S. provisional patent application serial 
no. 60/159.082. attorney docket no. 25791.34. filed on 10/12/1999, (14) U.S. 
provisional patent application serial ho. 60/159.039, attorney docket no. 25791.36, filed 

30 on 10712/1999, (15) U.S. provisional patent application serial no. 60/159,033, attorney 
docket no. 25791.37, filed on 10/12/1999. (16) U.S. provisional patent application serial 
no. 607212,359, attorney docket no. 25791.38, tiled on 6/19/2000, (17) U.S. provisional 
patent application serial no. 60/165.228. attorney docket no. 25791.39, filed on 
11/12/1999, (18) U.S. provisional patent application serial no. 60/221,443, attorney 
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docket no. 25791.45. filed on 7/28/2000, (18) U.S. provisional patent applicatlbn serial 
no. 60/221.645, attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional 
patent application serial no. 60/233,636, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provisional patent application serial no. 60/237.334 attorney 
docket no. 25791.48, filed on 10/2/2000. (22) U.S. provisional patent application serial 
no. 60/270.007. attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262.434. attorney docket no. 25791.51. filed on 
1/17/2001; (24) U.S. provisional patent application serial no. 60/259,486, attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. provisional patent application serial 
no. 60/303,740. attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313,453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent application serial no. 60O17.985, attorney 
docket no. 25791.67. filed on 9/6/2001; (28) U.S. provisional patent application serial 
no. 60O318.386. attorney docket no. 25791:67.02. filed on 9/10/2001; and (29) U S 
utility patent application serial no. 0O969.922. attorney docket no. 25791.69, filed on 
10/3/2001. (he disclosures of which are incprp()rated herein by reference. 



Background of the Invention 

• This invention relates generally to oil and gas exploration, and In particular to Isolating 
20 certain subterranean zones to facilitate oil and gas exploration. 

During oa exploration, a welfbore typically traverses a number of zones within a 
subterranean formation. Some of these subterranean zones will produce oil and gas. 
while others will not Further, it is often necessary to isolate subterranean zones from 
25 one another In order to facilitate the exploration for and production of oil and gas 
Existing methods for isolating subteronean production zones in order to facilitate the 
exploration for and production of oil and gas are coniplex arrf expensive. 

The present Invention is directed to overcoming one or more of the limitations of the 
I0 ^nflPfOcessesforto^ 

Summary of the Invention 

According to one aspect of the present invention, an apparatus is provided that 
includes a zonal Isolation assembly including: one or more solid tubular members, each 
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WU * B ^ ° r ^ eXte -' ~* one or more perforated 
tebubr members coupled to the solid tubular members, one or more flow contro. valve, 

rtir** 10 tUbU ' ar memt » re ,0r * «ow of fluldic 

n^s perforated tubular members, one or more temperature sensors 

opemtty coupled to one or more of the perforated tubular members for monitoring me 
operating temperature within the perforated tubular members, one or more pressure 
sensors operabty coupled to one or more of the perforated tubuiar members for 
monitonng the operafing pressure within the perforated tubular members, and one or 
sensors open^ coupted to one or more of the perforated tebuter members 
for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zona, isolation assembl er* a control operabiy coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
I™*™ 9 *" te * npwataW ' *«*™ «* fcwsensors and ceding the operation of 
the flow contro. valves. At least one of the solid tubuiar members and the perforated 
tubuter members are formed by a radial expansion process performed within the 
we II bore. 



Aownflng to another aspect of the present Invention, a method of isolating a first 

W«n8 toe fire, SMemMm ^ m a „„, ■ 

•W. • ■» wettoore. the perforetod ^ ^ ^ ^^^^ 

r» eohtomirrean ™a „ to, eocond 

itn^ ! rKrth6r aSP6C<0f,hepn95ent « -ethcd ofextracflng materia.* 

•ncudlng a casing, h provided that includes' positioning one or more solid tubulars 



within the wellbore,. positioning one or more perforated tubuiars within the wellbore, the 
perforated tubuiars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubuiars and the perforated tubuiars within the wellbore, fluididy 
coupling the solid tubuiars with the casing, fluididy coupling (he perforated tubuiars 
5 with the solid tubuiars, fluididy isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubuiars with the producing subterranean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubuiars, 
. and controlling the flow of fluidic materials through the perforated tubuiars as a function 
10 of the monitored operating temperatures, pressures, and flow rates. 

According to another aspect of the present Invention, a system for isolating a . first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
Includes means for positioning one or more solid tubuiars within the wellbore, the solid 
15 tubuiars traversing the first subterranean zone, means for positioning one or more 
perforated tubuiars within the wellbore, the perforated tubuiars traversing the second 
subterranean zone, means for radially expanding at least one of the sofid tubuiars and 
perforated tubuiars within the wellbore. means for fluididy coupling the perforated 
tubuiars and the solid tubuiars. means for preventing the passage of fluids from the first 
20 subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubuiars and perforated tubuiars, means for monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubuiars, 
and means for controlling the flow of fluidic materials through the perforated tubuiars as 
a function of the monitored operating temperatures, piessuiss, and flow rates. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone In a wellbore. at least a portion of the wellbore 
Including a casing. Is provided that includes means for positioning one or more solid 
tubuiars within the wellbore. means for positioning one or more perforated tubuiars 
within the wellbore, the perforated tubulate traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubuiars and the perforated 
tubuiars within the wellbore, means for fluididy coupling the solid tubuiars with the 
casing, means for fluididy coupling the perforated tubuiars with the solid tubuiars. 
means for fluididy isolating the producing subterranean zone from at least one other 
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subterranean rone within the wellbore. means for fluididy coupling at (east one of the 
perforated tubulars with the producing subterranean zone, means for monitoring the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubulars, and means for controlling the flow of fluldlc materials through the perforated 
tubulars as a function of the monitored operating temperatures, pressures, and flow 



Accordtng to another aspect of the present invention, an. apparatus Is provided that 
includes a zonal Isolation assembly Including: one or more solid tubular members each 
«Ad tubular member including one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members 
and one or more solid tubular liners coupled to the interior surfaces of one or more of 
the perforated tubuiar members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal Isolation assembly At 
least one of the sold tubular members and the perforated tuoular members are formed 
by a radlat.expansion process performed within the wellbore. and the solid tubular 
•mars are formed by a radial expansion process penVmed wlmin the wellbore. 

According to another aspect of the present Invention, a method of isolating a first 
subterranean zone from a second subtenanean zone in a wellbore Is provided that 
•ndudes positioning one or mora solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellborn, fluWidy coupling the perforated 
tubulars and the pnmary sbOd tubulara. preventing the passage of fluids from the first 
subterranean zone to the second subtenanean ^ wrmln the vrallbora external to the 
Primary solid tubulars and ^enforated tubulara. positioning ^o 
lineis.wtthin the Interior of one or mora of the perforated tubulars. and radially 
30 expanding and plastically deforming the solid tubular liners within the Interior of one or 
mora of the perforated tubulars to fluididy seal at least some of the radial passages of 
me perforated tubulars. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the weObore 
including a casing, is provided that includes positioning one or more solid tubulars 
within the wellbore, positioning one or more perforated tubulars each Including one or 
5 more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 
casing, flukfidy coupling the perforated tubulars with the solid tubulars, ftuidldy 
Isolating the producing subterranean zone from at least one other subterranean zone 
10 within the wellbore, fluldldy coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more solid tubular Oners within the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
deforming the solid tubular liners within the interior of one or more of the perforated 
tubulars to fluidicly seal at least some of the radial passages of the perforated tubulars. 

15 

According to another aspect of the present Invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 

20 perforated tubulars each Including one or more radial passages within the wellbore, the . 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubular* within the wellbore, 
means for fluldldy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 

25 subterranean zone within the Wellbore external to the primary sofid tubulars and 
perforated tubulars, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically defaming the solid tubular liners within the interior of one or more of the 
perforated tubulars to fluldldy seal at least some of the radial passages of the 

30 perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore. at least a portion of the wellbore 
Induding a casing, is provided that includes means for positioning one or more solid 
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tubulars within the wellborn, means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellborn, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellborn, means for fluids 
5 coupling the solid tubulars with the casing, means for fluldidy coupling the perforated 
tubulars with the solid tubulars. .means for fluldidy Isolating the producing subterranean 
zone from at least one other subterranean zone within the wellborn, means for ftuldlcfy 
coupling at least one of the perforated tubulars with the producing subterranean zone 
meanstor positioning one or moresolid tubular lir^wtthin me interior of one or morn 

I TT" T*™' ^ meanS * radla " y expandln ° - deforming 
ft. «ld tubular liners within the Interior of one or more of the perforated tubulars to 
fluldidy seal at toast some of the radial passages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 todudes a zonal isolation assembly Including: one or more solid tubular members, each 
sofid tubular member inctuding one or more externa, seals, one or more perforated 
tubular members each Inctuding.radlal passages coupled to the solid tubular members 
and a sealing material coupled to at least some of the perforated tubular members for 
sealrng at least some of the radial passages of the perforated tubular rnembers. and a 
20 shoe coupled to the zonal Isolation assembly. 

Acoortlng to another asped of the present Invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a weHbore b provided that 
toxludas positioning one or more solid tubulars within the wellborn, the solid tubulars 
26 tramming the first subterranean ^ on. or »m «^ 

^rslr^ the second subterranean zone, radially expanding at teastone of the solid 
^2 t r fon,ted ^ *• perforated 
30 subterranean zone to the second subterranean zone within the wellborn externa, to the 

m the seated annutor regions of the perforated tubulars to sea, off at leaLme of 
the radial passages of the perforated tubulars: 



7 



10 



According to another aspect of the present Invention, a method of extracting materials 
from a producing subterranean zone in a weObore, at least a portion of the weObore 
Including a casing, is provided that includes positioning one or more solid tubuiars 
within the weilbore. positioning one or more perforated tubuiars each Including one or 
more radial passages within the weilbore. the perforated tubuiars traversing the 
producing subterranean zone, radially expanding at least one of 4he solid tubuiars and 
the perforated tubuiars within the weilbore. flukflcry coupling the solid tubuiars with the 
casing. fluHlcty coupling the perforated tubuiars with the solid tubuiars, fluidicly 
Isolating the producing subterranean zone from at least one other subterranean zone 
within the weilbore. -fluidicly coupling at least one of the perforated tubuiars with the 
producing subterranean zone, sealing off an annular region within at least one of the 
perforated tubuiars. and Injecting a hardenabte fluidic sealing material into the sealed 
annular regions of the perforated tubuiars to seal off at least some of the radial 
15 passages of the perforated tubuiars. 

According to another aspect of the present Invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a weilbore is provided that 
includes means for positioning one or more solid tubulate within the weilbore, the solid 
tubuiars traversing the first subterranean zone, means for positioning one or more 
perforated tubuiars each Including one or more radial passages within the weilbore, the 
perforated tubuiars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the weilbore 
means for fluidicly coupling the perforated tubuiars and the solid tubuiars. means for 
25 preventing the passage of fluids from the first subterranean zone to the second 
subterranean zorw within ^ 

perforated tubuiars. means for sealing off an annular region within at least one of the 
perforated tubuiars. and means for injecting a hardenabte fluidic sealing material into 
the seated annular regions of the perforated tubuiars to seal off at least some of the 
30 radial passages of the perforated tubuiars. 

According to another aspect of the Present Mention, a syetem for extract 

from a producing subterranean zone In a weilbore. at least a portion of the weilbore 

Including a casing, is provided I that includes nieans fcr positioning one or n^ote soW 
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tubulars wtthin the wellbore, means for positioning one or more perforated tubular* 
each including one or more radial passages within the wellbore. the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars wiihin the wellbore. means for fluldtety 
coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the sow tubulars, means for fluididy isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore. means for fluididy 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
means for sealing off an annular region within at least one of the perforated tubulars 
and means for Injecting a hardenable fluldic sealing material Into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
Indudes a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation Including: one or more soild tubular members, each solid 
tubular member induding one or more external seais, one or mora perforated tubular 
membera coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At feast one of the solid tubular membera and the perforated 
tubular members are formed by a radial expansion process performed within the 
wellbore, and at least one of the perforated tubular members are radially expanded Into 
intimate contact with the subterranean formation. 

According to another asped of me present invention, a method of Isolating a first 
subterranean zone from a second . subterranean zone in a wellbore is provided that 
Indudes, positioning one or. more solid tubulars wflhlh the wellboni the solid tubulars 
traversing the first subterranean zone, positioning' one or mora perforated tubulars 
wrthin the wellbore eacn Induding one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radiaOy expanding at least one of the primary 
solid tubulars and perforated tubulars within tf» wellborn,- radially expanding at least 
one of the perforated tubulars into Intimate contact with the second subterranean zone 
ftu.d.dy coupling the perforated, tubulars and the solid tubulars. and preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
wtthin the wellbore external to the solid tubulars and perforated tubulars. 



According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean rone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 
5 within the wellbore, positioning one or more perforated tubulars within the wellbore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subterranean zone, fluididy 
10 coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fWdldy isolating the producing subterranean zone from at. least 
one other subterranean zone within the weflbore, and fluididy coupling at least one of 
the perforated tubulars with the producing subterranean zone. 

15 According to another aspect of the present invention, a system for Isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wefibore each induding one or more radial passages, the 

20 perforated tubulars traversing the second subterranean zone t means for radially 
expanding at least one of the sofid tubulars and perforated tubulars within the wellbore, 
means for radially expanding at least one of the perforated tubulars into Intimate 
contad with the second subterranean rone, means for fluididy coupling the perforated 
tubulars ami to 

25 first subterranean zone to the second subtertanean zone within the wellbore external to 
the solid tubulars and perforated tubulars. 

Accordng to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone In a wellbore, at least a portion of the wellbore 
30 Induding a casing, is provided that includes means for positioning one or more solid 
tubulars within the wellbore, means for positioning One or more perforated tubulars 
within the wellbore each including one or more radial openings, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the weHbore, means for radially 
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expanding at least one of the perforated tubulars Into Intimate contact with the 
producing subterranean zone, means for fliMdy coupling the solid tubulars with the 
casing, means for fluidity coupling the perforated tubulars with the solid tubulars, 
means for fluidicty Isolating the producing subterranean zone from at least one other 
5 subterranean zone within the wellbore, and means for fluidicty ooupling at least one of 
the perforated tubulars with the producing subterranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal Isolation assembly positioned within a wellbore that traverses a 

10 subterranean formation and includes a perforated wellbore casing, including: one or 
more solid tubular members, each solid tubular member including one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the perforated welftwe 
casing. 

According to another aspect of the present Invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a wellbore that includes a 
perforated casing that traverses the second subterranean zone, Is provided that 
Includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore each including one or nrwre radial passages, the perforated tubulars 
25 traversing the second subterranean zone, radially expanding at least one of the primary 
solid tubulars and perforated tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars into intimate contact with the perforated casing, fluidicty 
coupCrtg the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
, 30 weHbore external to the solid tubulars and perforated tubulars. 

According to another aspect of the present Invention, a method of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
Including a casing and a perforated casing that traverses the producing subterranean 
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zone, is provided that includes positioning one or more solid tubutars within the 
wellbore, positioning one or more perforated tubular* within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore, radially expanding at least one of the perforated 
tubulars into intimate contact with the perforated casing, fiuidicly coupling the solid 
tubulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, fiuidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, and fiuidicly coupling at least one of the 
• perforated tubulars with the producing subterranean zone. 

According to another aspect, of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore that Includes a 
perforated casing that traverses the second subterranean zone, is provided that 
Includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, me 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbdre, 
means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing, means for fiuidicly coupling the perforated tubulars 
and the solid tubutars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars. 

According to another aspect of the present Invention, a system for extracting materials 
from a producing subterranean zone in a wellbore; at least a portion of the weflbore 
Including a casing and a perforated casing that traverses the producing subterranean 
2one, that Includes means for positioning one or more solid tubulars within the 
wellbore, means for positioning one or more perforated tubulars within the wellbore 
each Including one or more radial openings, the perforated tubulars traversing the 
producing subterranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the Wellbore, means for radially expanding 
at least one of the perforated tubulars into intimate contact with the perforated casing, 
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means for fluididy coupling the solid tubulars with the casing, means for fluididy 
coupling the perforated tubulars with the solid tubulars, means for fluididy Isolating the 
producing subterranean zone from at (east one other subterranean zone within the 
wellborn, and means for fluididy coupling at least one of the perforated tubulars with 
5 the producing subterranean zone. 

According to another aspect of the present Invention, an apparatus is provided that 
indudes a zonal isolation assembly induding: one or more solid tubular members, each 
solid tubular member induding one or more external seals, one or more perforated 

10 tubular members each Induding radial passages coupled to the solid tubular members, 
and one or more perforated tubular liners each Induding one or more radial passages 
coupled to the Interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process performed within the wellbore, and the perforated tubular liners are formed by 
a radial expansion process performed within the wellborn. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a well bore is provided that 

20 indudes positioning one or more solid tubulars within the weHbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the weHbore, fluididy coupling the perforated 

25 tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, positioning one or j more perforated 
tubular liners within the interior of one or more of the perforated tubulars, and radially 
expanding and plastically deforming the perforated tubular Oners within the Interior of 

30 one or more of the perforated tubulars. . 

According to another aspect of the present invention, a method of extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing. Is provided that Indudes positioning one or more solid tubulars 
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within the weflbore, positioning one or more perforated tubulars each Including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weflbore, fluidicly .coupling the solid tubulars with the 
5 casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subterranean zone from at least one other subterranean zone 
within the wellborn, fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or nwe 'perforated tubular liners within 
the interior of one or more of the perforated tubulars, and radially expanding; and 
10 plastically deforming the perforated tubular liners within the Interior of one or more of 
the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

15 Includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for fluidicly coupling the perforated tubulars and the soGd tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for radially expanding 

25 arid plastically deforming the perforated ttibuiar liners Within the Interior of one or more ; 
of the perforated tubulars. " 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellborn 
30 Including a casing, is provided that includes means for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
each including one or more radial passages within the weHbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore. means for fluidicly 
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coupling the solid tubutars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubutars, means for fluidicly Isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluidicly 
coupling at least one of the perforated tubutars with the producing subterranean zone, 
5 means for positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars, and means for radially expanding and plastically 
deforming the perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

10 According to another aspect of the present invention, ah apparatus is provided that 
includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member including one or more external seats, two or mors perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more one-way valves for control! ably fluidicly coupling the perforated 

15 tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the sofid tubular members and the perforated tubular members are formed by a radial 
expansion process performed within the wettbore. 

According to another aspect, of the present Invention, a method of Isolating a first 
20 subterranean zone from a second subterranean zone having a plurality of producing 
zones In a wellbore is provided that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
two or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
25 expanding at least one of the solid tubulars and pejorated tubulars within the wellboro, 
fluidicly coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, and 
preventing fluids from passing from one of the producing zones that has not been 
30 depleted to one of the producing zones that has been depleted. 

According to another aspect of the present Invention, a method of extracting materials 
from a wellbore having a plurality of producing subterranean zones, at least a portion of 
the wellbore including a casing, is provided that Includes positioning one or more solid 



tabular* within the wellbore. positioning two or more perforated tubulars each Including 
one or more radial passages within the wellbore. me perforated tubulars traversing the 
producing subterranean zones, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 

5 casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
Isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore. fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, preventing fluids from passing from one of the producing 
zones that has not been depleted to one of the produdng zones that has been 

10 depleted. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone having a plurality of produdng 
zones in a wellbore is provided that includes means for positioning one or more solid 
IS tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each induding one or more 
radial passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars. means for preventing the passage of fluids from the' first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the Interior of one or more of the perforated tubulais, 
and means for preventing fluids from passing from one of the producing zones that has' 
hot been depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a system for extracting materials 
from a plurality of producing subterranean zones In a wellbore, at least a portion of the 
wellbore induding a casing, is provided that Indudes means for positioning one or 
more solid tubulare within the wellbore. means for positioning one or more perforated 
tubulars each induding one or more radial passages within the wellbore. the perforated 
tubulars traversing (he produdng subterranean zones, means for radially expanding at 
least one of the solid tubulars and Imperforated tubulars within the wellbore. means 
for fluididy coupling the solid tubulars with toe casing, means for fluididy coupling the 
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perforated tubular* with the 'solid tubulars, means for flukJicty isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluld4dy coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning one or more perforated tubular liners within 
5 the interior of one or more of the perforated tubulars, and means for preventing fluids 
from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

According to another aspect of the present invention, an apparatus for extracting 
10 geothermai energy from a subterranean formation containing a source of geothermal 
energy is provided that includes a zonal Isolation assembly positioned within the 
subterranean formation Including: one or more solid tubular members, each solid 
tubular member Including one or more external seals, one or more perforated tubular 
members each including radial passages coupled to the solid tubular members, and 
15 one or more perforated tubular liners each Including one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore. 

20 

. According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone Including a source of geothermal 
energy in a wellbore Is provided that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 

25 one or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone/ radially 
' expanding at feast one of the solid tubulars and perforated tubulars within the wellbore, 
flukfldy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 

30 within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
tubular Hners wMhln the interior of one or more of the perforated tubulars. * 
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According to another aspect of the present invention, a method of extracting 
geothermal energy from a subterranean geothermal zone In a wellbore, at least a 
portion of the wellbore including a casing, Is provided that includes positioning one or 
more solid tubulars within the wellbore, positioning. one or more perforated tubulars 
5 each Including one or more radial passages within the wellbore, the perforated tubulars 
traversing the subterranean geothermal zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars within the wellbore, fluidicly coupling the solid 
tubulars with the casing, fluidity coupling the perforated tubulars with the solid 
tubulars, fluidicly Isolating the subterranean geothermal zone from at least one other 
10 subterranean zone within the wellbore. and fluidicly coupling at least one of the 
perforated tubulars with the subterranean geothermal zone. 

According to another aspect of the present Invention, a system for isolating a first 
subterranean zone from a second geothermal subterranean zone in a wellbore is 

15 provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each Including one or more radial 
passages within the wellbore. the perforated tubulars traversing the second geothermal 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

20 perforated tubulars within the wellbore, means for fluidicly coupling the perforated 
tubulars and the solid tubulars. and means for preventing the passage of fluids from the 
first subterranean zone to the second geothermal subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

25 According to another aspect of the present Invention, a system for extracting 
geothermal energy from a subterranean geothermal zone in a wellbore. at least a 
portion of the wellbore including a casing. Is provided teat Includes means for. 
positioning one or more solid tubulars within the wellbore, means for positioning one or 
more perforated tubulars each Including one or more radial passages within the 

30 wellbore, the perforated tubulars traversing the subterranean geothermal zone, means 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore, means for fluidicly coupling the solid tubulars with the casing, 
means for fluidldy coupling the perforated tubulars with the solid tubulars. means for 
fluidicly isolating the subterranean geothermal zone from at least one other 
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subterranean zone within the weilbore, and means for fluidicly coupling at least one of 
the perforated tubulars with the subterranean geothermal zone. 

According to another aspect of the present Invention, an apparatus is provided that 
5 includes a zonal isolation assembly Including: one or more solid tubular members, each 
solid tubular member inclucfing one or more external seals, one or more perforated 
tubular members each Induding one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are formed by a radial 
10 expansion process performed within the weilbore, and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the weilbore. 

r 

According to another aspect of the present invention, a method of isolating a fiist 
15 subterranean zone from a second subterranean zone in a weilbore is provided that 
includes positioning one or more solid tubulars within the weilbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the weilbore each including one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
20 soOd tubulars and perforated tubulars within the weilbore, fluidicly coupling the 
perforated tubulars and the solid tubulars, preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellborn external to 
the solid tubulars and perforated tubulars, and cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tubulars within the weilbore. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone In a weilbore, at least a portion of the weilbore 
Includbig a casing, Is provided that includes positioning one or more solid tubulars 
30 within the weilbore, positioning one or more perforated tubulars within the weilbore 
each Including one or more radial passages; the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the sofid tubulars and 
the perforated tubulars within the weilbore, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidWy 
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isolating the producing subterranean zone from at least one other subterranean zone 
within the welibore. fluidkSy coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or more of the perforated tubulars. and cleaning materials from 
the radial passages of at toast one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the welibore. 

According to another aspect of the present Invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a welibore is provided that 
includes means for positioning one or more soBd tubulars within the welibore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the welibore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibore. 
means for fluJdjcly coupling the perforated tubulars and the solid tubulare. means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the welibore external to the solid tubulars and perforated 
tubulars. and means for cleaning materials from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 
20 welibore. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone In a welibore, at least a portion of the welibore 
Including a casing, is provided that includes means for positioning one or more solid 
tubulars -.^««n flM:iin«Mm«; mpra''iDr iMiDrtna-cm-.or -tncMtf .'p^jfltaraliM tubulim ■ 
within (he welibore each including one or more radial passages, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at toast one 
of the solid tubulars and the perforated tubulars within the welibore. means for fluldidy 
coupling the solid tubulars with the casing, means for fluidicry coupling the perforated 
tubulars with the solid tubulars. means for fluldicly Isolating the producing subterranean 
zone from at toast one other subterranean zone within the welibore, means for fluidldy 
coupling at least one of the perforated tubulars with the producing subterranean zone 
and means for cleaning materials from the radial passages of at toast one of the 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
wellborn. 

Brief Description of the Drawing* 

FIG. 1 is a fragmentary cfoss^ectional view illustrating the Isolation of subterranean 
5 zones. 



Fig. 2a Is a cross sectional illustration of the placement of an Illustrative embodiment of 
a system for isolating subterranean zones within a borehole. 

10 Rg.2bis a cross sectional Illustration of the system c*l^. 2a during the lr^ of a 
fluldlc material Into the tubular support member. 

Fig. 2c is a cross sectional Illustration of the system of Fig. 2b while pulling the tubular 
expansion cone out of the wellbore. 

15 

Fig. 2d b a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. 

Fig. 3 Is a cross sectional illustration of an Illustrative embodiment of the expandable ' 
20 tubular members of the system of Fig. 2a. 

Fig. 4 is a flow chart illustration of an illustrative embodiment of a method for 
manufacturing the expandable tubular member of Fig. 3. 

25 Fig. sa te a cross sectional Illustration of an illustrative embodiment of the upsetting of 
the ends of a tubular member. 

Fig. 5b is a cross sectional Illustration of the expandable tubular member of Fig. 5a 
after radially expanding and plastically deforming the ends of the expandable tubular 
30 member. 

Fig. 5c Is a cross sectional illustration of the expandable tubular member of Fig! 5b 
after forming threaded connections on the ends of the expandable tubular member. 
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Fig. 5d Is a cross sectional illustration of the expandable tubular member of Fig. 5c 
after coupling sealing members to the exterior surface of the intermediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-secttona! Illustration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. 8 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system tor isolating subterranean zones of Fig. 1 . 

Rg. g is a fragmentary cross sectional illustration of an embodiment of a method for 
15 fining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with a solid tubular liner. 

Fig. 10 Is a fragmentary cross sectional illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the. system for isolating subterranean 
20 zones of Fig. 1 with a hardenaWe fluidic sealing material. 

• 

Fig. 1 1 1s a fragmentary cross sectional Illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for Isolating 
subterranean zones of Fig. 1 with the surrounding subterranean formation 

25 v, • 

Fig. 12 is a fragmentary cross sectional Illustration of an embodiment of a method for 
/coupling one of the perforated tubular members of the system for Isolating 
subterranean zones of Fig. 1 with a surrounding perforated wellbore casing. 

. 30 Fig. 13 Is a fragmentary cross sectional illustration of an embodiment of a method for 
'lining one of the perforated tubular members of the system for lsola«ng subterranean 
zones of Fig. 1 with another perforated tubular member. 
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Rg. 14 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 that includes a one-way valve for 
preventing flow from a producing zone into a depleted zone. 

5 Rg. 15 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for Isolating subterranean zones of Fig. 1 in which the system is used to extract 
geothermal energy from a subterranean geothermal zone. 

Detailed Description of the Illustrative Embodiments 

10 An apparatus and method for Isolating one or more subterranean zones from one or 
more other subterranean zones is provided. The apparatus and method permits a 
producing zone to be isolated from a nonprodudng zone using a combination of solid 
and slotted tubulars. In the production mode, the teachings of the present disclosure 
may be used In combination with conventional, well known, production completion 

15 equipment and methods using a series of packers, solid tubing, perforated tubing, and 
sliding sleeves, which will be Inserted into the disclosed apparatus to permit the 
commingling and/or isolation of the subterranean zones from each other. 

Referring to Fig. 1, a wellborn 105 including a casing 110 are positioned in a 
20 subterranean formation 115. The subterranean formation 115 Includes a number of 
productive and non-productive zones, Including a water zone 120 and a targeted oil 
sand zone 125. During exploration of the subterranean formation 115. the wellborn 
105 may be extended in a well known manner to traverse the various productive and 
nonproductive zones, including the water zone 120 and the targeted oil sand zone 
26 125. 

In a preferred embodiment, in order to flufdicly Isolate the water zone 120 from the 
targeted oH sand zone 125, an apparatus 130 is provided that includes one or more 
sections of solid casing 135, one or more external seals 140, one or more sections of 
30 perforated casing 145, one or more intermediate sections of solid casing 150. and a 
solid shoe 155. In several exemplary embodiments, the perforated casing 145 includes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit (hat transmits fluids and other materials 
from one end of the solid casing 135 to the other end of the solid casing 135. Trie solid 
casing 135 may comprise any number of conventional commercially available sections 
of solid tubular casing such as. for example, oilfield tubulars fabricated from chromium 
steel or fiberglass. In a preferred embodiment, the solid casing 135 comprises oilfield 
tubulars available from various foreign and domestic steel mills. 

The solid casing 135 Is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional commercially 
available processes such as. for example, welding, slotted and expandable connectors, 
or expandable solid connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the casing 1 10 by using expandable solid connectors.- The solid casing 135 
may comprise a plurality of such solid cas»Kj 135. 

The solid casing 135 Is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commercially available processes such as, for example, welding, or 
slotted and expandable connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

In a preferred embodiment, (he casing 135 includes one more valve members 160 for 
controlling the flow of fluids and other materials within the interior region of the casing 
135. In an alternative embodiment, during the production mode of operation, an 
Internal tubular string with various arrangements of packets, perforated tubing, sliding 
sleeves, and valves may be employed within the apparatus to provide various options 
for commingling arid Isolating subterranean zones from each other while providing a 
fluid path to the surface. 

In a particularly preferred eiiibaliment. the casing 135 is placed into the wellbore 105 
by expanding the casing 135 In the radial direction Into Intimate contact with the Interior 
walls of the wellbore 105. The casing 135 may be expanded in the radial direction 
using any number of conventional commercially available methods. 
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The seals 140 prevent the passage of fluids and other materials wtthtn the annular 
tegion 165 between the solid casings 135 and . 150 and the wellbore 105. The seals 
140 may comprise any number of conventional commercially available sealing 
materials suitable for sealing a casing in a wellbore such as, for example, lead, rubber 
5 or epoxy. In a preferred embodiment, the seals 140 comprise Stratalok epoxy material 
available from Halliburton Energy Services. The perforated casing 145 permits fluids 
and other materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subterranean zone within a subterranean formation. The perforated 

10 casing 145 may comprise any number of conventional commercially available sections 
of slotted tubular casing. In a preferred embodiment the perforated casing 145 
comprises expandable slotted tubular casing available from Petroltne in Aberdeen, 
Scotland. In a particularly preferred embodiment, the perforated casing 145 comprises 
expandable slotted sandscreen tubular casing available from Petroline In Aberdeen, 

15 Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
• perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commercially available processes such as; for example, welding, or 
20 slotted or solid expandable connectors. In a preferred embodiment, the perforated 
casing 145 is coupled to the solid casing 135 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or more intermediate soDd 
eatings 150. The perforated casing 145 may be coupled to the intermediate solid 
25 casing 150 using any number of conventional commercially available processes such 
as, for example, welding or expandable solid or slotted connectors! In a preferred 
embodiment, the perforated casing 145 Is coupled to the intennediate solid casing 150 
by expandable sofid connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of. 
conventional commercially available processes such as, for example, welding or 
expandable solid or slotted connectors, in a preferred embodiment, the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 
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In an alternative embodiment, the shoe 155 is coupled directly to the last one of the 
intermediate solid casings 150. ; 

5 In a preferred embodiment, the perforated casings 145 are positioned within the 
wellbore 105 by expanding the perforated casings 145 in a radial direction into intimate 
contact with the Interior walls of the wellbore 105. The perforated casings 145 may be 
expanded in a radial direction using any number of conventional commercially available 
processes. 

10 

The intermediate solid casing 150 permits fluids and other materials to pass between 
adjacent perforated casings 145. The Intermediate solid casing 150 may comprise 
any number of conventional commercially available sections of solid tubular casing 
such as, for example, oilfield tubulars fabricated from chromium steel; or fiberglass. In 
15 a preferred embodiment, the intermediate solid casing 150 comprises oilfield tubulars 
available from foreign and domestic steel mills. 

The intermediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intermediate sofid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional commercially available 
processes such as. for example, welding, or solid or slotted expandable connectors. In 
a preferred embodiment, the intermediate solid casing 150 is coupled to the perforated 
casing 145 by expandable solid connectors. The intermediate solid casing 150 may 
comprise a plurality of such intermediate solid casing 1 50. 
;v25 ■ .. .. -..' .^ . . . 

In a preferred embodiment the each Intermediate solid casing 150 includes one more 
valve members 170 for controlling the flow of fluids and other materials within the 
Interior region of the intermediate casing 150. in an alternative embodiment, as will be 
recognized by persons having ordinary skill in the art and the benefit of the present 
disclosure, during the production mode of operation, an internal tubular string with 
various arrangements of packers, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provide various options for commingling and isolating 
subterranean zones from each other while providing a fluid path to the surface. 



In a particularly preferred embodiment, the Intermediate casing 150 is placed into the 
wellbore 105 by expanding the intermediate casing 150 in the radial direction into 
Intimate contact with the interior walls of the wellbore 105. The intermediate casing 
150 may be expanded In the radial direction using any number of conventional 
5 commercially available methods. 

In an alternative embodiment, one or more of the intermediate solid casings 150 may 
be omitted. In an alternative preferred embodiment, one or more of the perforated 
casings 145 are provided wtth one or more seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 150. The shoe 
150 may conipriseany number of conventional commercially available shoes suitable 
for use In a wellbore such as, for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe available from HaHfourton. In a preferred embodiment, the shoe 155 is selected 
to provide sufficient strength In compression and tension to permit the use of -high 
capacity production and exploration tools. 

20 In a particularly preferred embodiment, the apparatus 130 Includes a plurality of solid 
casings 135, a plurality of seals 140. a plurality of perforated casings 145. a plurality of 
Intermediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
may comprise one or more solid casings 135, each with one or more valve members 
1.60. n perforated casings 145, n-1 Intermediate solid casings 150, each with one or 

25 more valve members 1 70, and a shoe 165. 

During operation of the apparatus 130, oil and gas may be controllabry produced from 
the targeted oB sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 intermediate solid casings 150 with valve members 170 permits isolated sections of the 
zone 125 to be selectively isolated for production. The seals 140 permit the zone 125 
to be fluldldy Isolated from the zone 120. The seals 140 further permits isolated 
sections of the zone 125 to be fluWidy isolated from each other. In this manner, the 
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apparatus 130 permits unwanted and/or non-productive subterranean zones to be 
flukfidy isolated. 

In an alternative embodiment, as win be recognized by persons having ordinary skill In 
the art and also having the benefit of the present disclosure, during the production 
mode of operation, an internal tubular string with various arrangements of packers, 
perforated tubing, sliding sleeves, and valves may be employed within the apparatus to 
provide various options for commingling and isolating subterranean zones from each 
other while providing a fluid path to the surface. 

In several alternative embodiments, the solid casing 135. the perforated casings 145. 
the intermediate sections of solid casing 150. and/or the solid shoe 155 are radially 
expanded and plastically deformed within 1he wellbore 105 in a conventional manner 
and/or using one or more of the methods and apparatus disclosed In one or more of 
the following: (1) U.S. patent application serial no: 08/454,139, attorney docket no. 
25791.03.02. filed on 12/3/1999. (2) U.S. patent application serial no. 09/510.913, 
attorney docket no. 25791.7.02. filed on 2/23/2000. (3) U.S. patent application serial 
no. 09/502,350, attorney docket ho. 25791.8.02. filed on 2/10/2000. (4) U.S. patent 
application serial no. 09/440.338, attorney docket no. 25791.9.02. filed on 11/15/1999, 
(5) U.S. patent application serial no. 09/523,450. attorney docket no. 25791 .11.02, fUed 
on 3/10/2000, (6) U.S. patent application serial no. 09/512,895, attorney docket no. 
25791.12.02, filed on 2/24/2000, (7) U.S. patent application serial no. 09/511.941, 
attorney docket no. 25791.16.02, filed on 2/24/2000. (8) U.S. patent application serial 
no. 09/588.946. attorney docket no. 2579i.17.02, filed on 677/2000. (9) U S. patent 
application serial no. 09/559,122, attorney docket no. 25791,23.02, filed on 4/26/2000, 
(10) PCT patent application serial no. PCT/USOO/18635. attorney docket no. 
25791.25.02, filed on 7/9/2000. (11) U.s; provisional patent application serial no. 
60/162.671, attorney docket no; 25791.27, filed on 11/1/1999. (12) U.S. provisional 
patent application serial no. 60/154,047, attorney docket na 25791.29. filed on 
9/16/1999, (13) U.S. provisional patent application serial no. 60/159.082, attorney 
docket no. 25791.34. filed on 10/12/1999, (14) U.S. provisional patent application serial 
no 60/159,039, attorney docket no. 26791.36. filed on 10/12/1999. (15) U S. 
provisional patent application serial no. 60/159.033. attorney docket rio. 25791.37, filed 
on 10/12/1999. (16) U.S. provisional patent application serial no. 60/21 2.359. attorney 
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docket no, 25791.38, filed on 6/19/2000, (17) U.S. provisional patent application serial 
no. 60/165,228, attorney docket no. 25791.39, filed on 11/12/1999, (16) U.S. 
provisional patent application serial no. 60/221,443, attorney docket no. 25791.45, filed 
on 7/28/2000, (19) U.S. provisional patent apfeycation serial no. 60/221,645, attorney 
5 docket no. 25791 .46, filed on 7/28/2000, (20) U.S. provisional patent application serial 
no. 60/233,638, attorney docket no. 25791 .47, filed on 9/18/2000. (21) U.S. provisional 
patent application serial no. 60/237,334. attorney docket no. 25791.48, filed on 
10/2/2000, (22) U.S: provisional patent application serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional patent application serial 

10 no. 60/262,434, attorney docket no. 25791.51, filed on,1/17/2(M)1; (24) U.S, provisional 
patent application serial no. 60/259,486, attorney docket no. 25791.52, filed on 
1/3/2001 ; (25) U.S. provisional patent application serial no. 60/303,740, attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provisional patent application serial no. 
60/313,453, attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisional 

15 patent application serial no. 60/317.985, attorney docket no. 25791.67. filed on 
9/6/2001; (28) U.S. provisional patent application serial no. 60/318,386, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent application serial no. 
09/969,922, attorney docket no. 25791.69. filed on 10/3/2001, the disclosures of which 
are Incorporated herein by reference: in an exemplary embodiment, the radial 

20 clearances between the radially expanded solid casings 135, perforated casings 145, 
intermediate sections of solid casing 150, and/or the solid shoe 155 and the wellbore 
105 are eliminated thereby eliminating the annulus between the solid casings, the 
perforated casings 145, the Intermediate sections erf solid casing 150, and/or the solid 
shoe 1 55 and the wellbore 1 05. In this manner, the optional need for filling the annulus 

25 with a filler material such as, for example, gravel, may be eliminated. 

Referring to Figs. 2a-2d, an illustrative embodiment of a system 206 for Isolating 
subterranean formations Includes a tubular support member 202 that defines a 
passage 202a. A tubular expansion cone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support member .202. in an exemplary embodiment, the 
tubular expansion cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further Includes an unexpended intermediate portion.206c, another pre^xpanded end 
5 206d. and a sealing member 206e coupled to the exterior surface of the unexpended 
intermediate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends. 206a and 206d, of the fifst expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended Intermediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 
10 the first expandable tubular member 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 

15 210 Is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b Is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended intermediate portion 214c, another pie-expanded end 

20 214d. and a sealing member 214e coupled to the exterior surface of the unexpended 
intermediate portion. In an exemplary embodiment, the Inside and outside diameters of 
the pre-expanded ends, 214a and 214d. of the second expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended Intermediate 
portion 214a 

25 

An end 216a of a slotted tubular member 216 mat defines a passage 216b is coupled 
to the other pre-expanded end 214d of the second expandable tubular meniber214 by 
a conventional threaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotted tubular member 218 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b Is coupled to the other 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 further Includes an unexpended mtermediate portion 220c, another pre-expanded 
end 220d, and a sealing member 220e coupled to the exterior surface of the 
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unexpended intermediate portion. In an exemplary embodiment, the Inside and outside 
diameters of the pre-expanded ends. 220a and 220d, of the third expandable tubular 
member 220 are greater than the inside and outside diameters of the unexpended 
intermediate portion 220c. 

An end 222a of a tubular member 222 Is threadabiy coupled to the end 30d of the third 
expandable tubular member 220. 

In an exemplary embodiment, the inside and outside diameters of the pre-expanded 
ends. 208a. 206d. 214a. 214d. 220a and 220d. of the expandable tubular members, 
208. 214. and 220. and the slotted tubular members 210, 212, 216, and 218, are 
substantially equal. In several exemplary embodiments, the sealing members. 206e. 
214e, and 220e, of the expandable tubular members, 208, 214, and 220. respectively, 
WherirKludeanchprirgeleme^ In several 

15 exemplary embodiments, the slotted tubular members, 210. 212, 216, and 218, are 
conventional slotted trtular members having threaded end connections suitable for 
use In an oil or gas well, an underground pipeline, eras a structural support. In several 
alternative embodiments, the slotted tubular members, 210, 212, 216, and 218 are 
conventional slotted tubular members for recovering or introducing fluldlc materials 
20 such as, for example, oil, gas and/or water from or into a subterranean formation. 

In an exemplary embodiment, as illustrated in Fig. 2a. the system 200 is. Initially 
positioned in a borehole 224 formed in a subterranean formation 226 that Includes a 
water zone 226a and a targeted oil sand zone 226b. The borehole 224 may be 
25 posltlbiied ln ahyorientetiOT In an exemplary embodiment, 

me upper end of the tubular support ri^ 

manner using, for example, a sip joint, of equivalent device in order to permit upward 
movement of the tubular support member and tubular expansion cone 204 relative to 
one or more of the expandable tubular members, 206. 214, and 220, and tubular 
30 members, 210, 212, 216. and 218. 



In an exemplary embodiment as illustrated In Rg. 2b. a fluldlc material 228 is then 
Injected Into the system 200. through the passages. 202a and 204a, of the tubular 
support member 202 and tubular expansion cone 204. respectively. 
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In an exemplaiy embodiment, as illustrated in Rg. 2c. the continued injection of the 
fluidic material 228 through the passages, 202a and 204a.' of the tubular support 
member 202 and the tubular expansion cone 204. respectively, pressurizes the 
passage 18b of the shoe 18 below the tubular expansion cone thereby radially 
expanding and plastically deforming the expandable tubular member 206 off of the 
tapered external surface 204b of the tubular expansion cone 204. In particular, the 
intermediate non pre-expanded portion 206c of the expandable tubular member 206 is 
radially expanded and plastically deformed off of the tapered external surface 204b of 
the tubular expansion cone 204. As a result, the sealing member 206e engages the 
interior surface of the wellborn casing 104. Consequently, the radially expanded 
intermediate portion 206c of the expandable tubular member 206 Is thereby coupled to 
the wellborn casing, 104. In an exemplary. embodiment, the radially expanded 
intermediate portion 206c of the expandable tubular member 206 Is also thereby 
anchored to the weHbore casing 104. 
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In an exemplary embodiment, as illustrated In Fig. 2d. after the expandable tubular 
member 206 has been plastically deformed and radially expanded off of the tapered 
external surface 204bof the tubular expansion cone 204. the tubular expansion cone is 
pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202. As a result, the second and third expandable tubular members. 21 4 and 
220, are radially expanded and plastically deformed off of the tapered external surface 
204b of the tubular expansion cone 204. In particular, the intermediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 
expanded and plastically deformed off of the tapered external surface 204b of the 
tubular expansion cone 204. As a result; the sealing rnernber 2i4e engages the 
interior surface of the weltoore 224. Consequently, the radially expanded Intermediate 
portion 214c of the second expandable tubular member 214 is thereby coupled to the 
weHbore 224. In an exemplary embodiment, the radially expanded Intermediate portion 
214c of the second expandable tubular member 214 is also thereby anchored to the 
wellbore 104. Furmennore, the continued application of the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwaraly into 
engagement with the pre-expanded end 220a of the third expandable tubular member 
220. Finally, the continued application of the upward force to the tubular member 202 
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will then radially expand and plastically deform the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the Intermediate non pre-expanded portion 220c of the third expandable 
tubular member 220 Is radiafly expanded and plastically deformed off of the tapered 
5 external surface 204b of the tubular expansion cone 204. As a result, the sealing 
member 220e engages the Interior surface of the wellbore 224. Consequently, the 
radiafly expanded intermediate portion 220c of the third expandable tubular member 
220 is thereby coupled to the wellbore 224. In an exemplary embodiment, the radially 
expanded Intermediate portion 220c of the third expandable tubular member 220 is 
10 also thereby anchored to the wellbore 224. As a result, the water zone 2£6a and 
flukticly isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic deformation of the third expandable 
tubular member 220, the tubular support member 202 and the tubular expansion cone 
15 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10, the intermediate non pre-expandwJ 
portions, 206c, 214c, and 220c, of the expandable tubular members, 206, 214, and 
220, respectively, are radially expanded and plastically deformed by the upward 

20 displacement of the tubular expansion cone 204. As a result, the sealing members. 
206e, 214e, and 220e, are displaced in the radial direction Into engagement with the 
wellbore 224 thereby coupling the shoe 208, the expandable tubular member 206, the 
slotted tubular members, 210 and 212, the expandable tubular member 214, the Blotted 
tubular members, 216 and 218, and the expandable tubular member 220 to the 

25 wellbore. Furthermore, as a result, the connections between th6 expandable tubular 
members, 206, 214, and 220, the shoe 208,. and the slotted tubular members, 210, 
212, 216, and 218, do not have to be expandable connections thereby providing 
significant cost savings. In addition, the Inside diameters of the expandable tubular 
members, 206, 214, and 220, and the slotted tubular members, 210, 212. 216, and 

30 218, after the radial expansion process, are substantially equal. In this manner, 
additional conventional tools and other conventional equipment; may be easily 
positioned within, and moved through, the expandable and slotted tubular members. In 
several alternative embodiments, the conventional tools and equipment Include 
conventional valving and other conventional flow control devices for controlling the flow 
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of fluidic materials within and between the expandable tubular members. 206. 214 and 
220. and the slotted tubular members. 210. 212. 216. and 218. 

Furthermore, in the system 200. the slotted tubular membe* 210. 212. 216. and 218 
are Interleaved among the expandable tubular members. 206. 214. and 220 As a 
result, because only the intermediate non pre-expanded portions. 206c. 214c. and 
220c of the expandable tubular members. 206. 214. and 220. respectively, are radially 
expanded and plastically deformed, the slotted tubular members. 210. 212, 216 and 
218 can be conventional slotted tubular members thereby significantly reducing the 
cost and complexity of the system 10. Moreover, because only the intermediate non 
prided portions. 206c, 214c. and 220c. of the expandable tubular members. 
206. 214. and 220. respectively, are radially expanded and plastically deformed, the 
number and length of the interleaved slotted tubular members. 210. 212. 216. and 218 
can be much greater than the number and length of the expandable tubular members, 
in an exemplary embodiment the total length of the intermediate non pre-expanded 
^rtfons, 206C. 214c, and 220c. of the expandable tubular members, 206. 214. and 
220. is approximately 200 feet, and the total length of the slotted tubular members 
210212. 216. and 218. is approximately 3800 feet Consequently, in an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 
20 tottewellbc<e224by ra diaM^^ 
approximately 200 feet 



15 



26 



30 



Furthermore, the sealing members 206e. 214e. and 220e. of the expandable tubular 
members. 206,214. and 220. respectively, are used to. couple the expandable tubular 
members end the slotted tubular members, 210. 212, 216, and 216 to the weHbore224 
the radial gap between the slotted tubular members, the expandabfe tubular members' 
and the wellborn 224 may be targe enough to effectively eliminate the possibility of 
damage to^e expandable tubular members and slotted tubular members during the 
placement of the system 200 within the weObore. 

in an exemplary embodiment the pre^xpanded ends. 206a, 206d. 214a. 214d, 220a 
^ ^^ e ^ abte ^^ers.208, 214, and 220. naspecUvely. and 
^ slotted tubular members, 2l6, 212. 216, and 218. have outside diametets and wall 
thicknesses of 8.375 incbes and 0.350 Incbes. respecuve* prior to the radia, 
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~ n ___ u _ n9 a s«»nd threaded connection 300fa. The tubular 

30 member 300 further preferably includes an intern^-. 

r^,,^ «^ ^ _. 'nciuoes an Intermediate sealing member 300g that is 

coupted to the exterior surface of the Intermediate portion 300d. 

«T ^CIT ™»« ****** annu.ar 

cross sect™. The tubufcr member 300 may be fabricated from arry number of 



conventional commercially available materials such as, for example, Oilfield Country 
Tubular Goods (OCTG). 13 chromium steel tubing/casing, or L83, J55, or P110 API 
casing. 

5 In an exemplary embodiment the Interior 300a of the tubular member 300 has a 
substantially circular cross section. Furthermore, in an exemplary embodiment, the 
Interior region 300a of the tubular member Includes a first Inside diameter D,, an 
intermediate Inside diameter CW. and a second inside diameter D 2 . In an exemplary 
embodiment, the first and second Inside diameters. D, and D 2 , are substantially equal. 

10 In an exemplary embodiment, the first and second inside diameters, D, and D* are 
greater than the Intermediate inside diameter D m . 

The first end 300b of the tubular member 300 is coupled to the Intermediate portion 
300d by the first tapered portion 300c, and the second end 300f of the tubular member 

15 is coupled to the intermediate portion by the second tapered portion 300e. In an 
exemplary embodiment, the outside diameters of the first and second ends. 300b and 
300f. of the tubular member 300 is greater than the outside diameter of the 
intermediate portion 300d of the tubular member. The first and second ends. 300b and 
300f, of the tubular member 300 Include wall thicknesses, ti and t 2 , respectively. In an 

20 exemplary embodiment, the outside diameter of the intermediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends, 300a and 300f. The intermediate portion 300d of the tubular 
member 300 Includes a wall thickness W- 

25 in an exemplary embodiment, the wall thicknesses t, and are substantially equal In 
order to provide substantia^ equal burst strength for the fir^ and se<x^ einds, 300a 
and 300f. of the tubular member 300. In an exemplary embodiment, the wail 
thicknesses, t, and t 2 . are both greater than the wall thickness W in.order to optimally 
match the burst strength of the first and second ends. 300a and 300f. of the tubular 

30 member 3u0 ^to th^ iiitermediate portion 300d of the tubular member 300. 

In an exemplary embodiment, the first and second tapered portions. 300c and 3O0e, 
are Inclined at an angle, a, relative to the longitudinal direction ranging from about 0 to 
30 degrees in order to optimally facilitate the radial expansion of the tubular member 
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300. In an exemplary embodiment, the first and second tapered portions. 300c and 
300e, provide a smooth transition between the first and second ends, 300a and 300f, 
and the intermediate portion 300d, of the tubular member 300 In order to minimize 
stress concentrations. 

5 

The intermediate sealing member 300g is coupled to the outer surface of the 
intermediate portion 300d of the tubular member 300. In an exemplary embodiment, 
the intermediate sealing member 300g seals the interface between the intermediate 
portion 300d of the tubular member 300 and the interior surface of a wellborn casing 

10 305, or other preexisting structure, after the radial expansion and plastic deformation of 
the Intermediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intermediate sealing member 300g has a substantially annular cross 
section. In an exemplary embodiment, the outside diameter of the intermediate sealing 
member 300g is selected to be lead than the outside diameters of the first and second 

15 ends, 300a and 300f, of the tubuleir member 300 In order to optimally protect the 
intermediate sealing member 300g during placement of the tubular member 300 within 
the weilbore casings 305, The intermediate sealing member 300g may be fabricated 
from any number of conventional commercially available materials such as, for 
example, thermoset or thermoplastic polymers, in an exemplary embodiment, the 

20 intermediate seaHng member 300g is fabricated from thermoset polymers in order to 
optimally seal the radially expanded Intermediate portion 300d of the tubular member 
300 with the weilbore casing 305. in several alternative embodiments, the sealing x 
member 300g includes one or more rigid anchors for engaging the weilbore casing 305 
to thereby anchor the radially expanded and plastically defbrmad Intermediate portion 

25 300d of the tubular member 300 to the weilbore casing. 

, Referring to Figs. 4, arid 5a to 5d, in an exemplary embodiment, the tubular member 
300 Is formed by a process 400 that includes the steps of: (1) upsetting both ends of a. 
tubular member in step 405; (2) expanding both upset ends of the tubular member in 
30 step 410; (3) stress relieving both expanded upset ends of the tubular member in step 
415; (4) fanning threaded connections In both expanded upset ends of the tubular 
member in step 420; and (5) putting a sealing material on the outside diameter of the 
non-expanded Intermediate portion of the tubular member In step 425. 
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As illustrated in FIG. 5a, in step 405, both ends. 500a and 500b, of a tubular member 
500 are upset using conventional upsetting methods. The upset ends. 500a and 500b 
of the tubular member 500 Include the wall thicknesses t, and V The Intermediate 
portion 500c of the tubular member 500 Includes the wall thickness Wand the interior 
diameter D m . In an exemplary embodiment, the wall thicknesses t, and t 2 are 
substantially equal in order to provide burst strength that is substantially equal along 
the entire length of the tubular member 500. In an exemplary embodiment, the wail 
thicknesses t, and are both greater than the wall thickness Win order to provide 
burst strength that is substantially equal along the entire length of the tubular member 
500. and also to optimally facilitate the formation of threaded connections in the first 
and second ends. 500a and 500b. 

As illustrated in Fig! 5b. in steps 410 and 415. both ends. 500a and 500b. Of the tubular 
member 500 are radially expanded using conventional radial expansion methods and 
then both ends. 500a and 500b. of the tubular member are stress relieved ' The 
radially expanded ends. 500a and 500b. of the tubular member 500 include the interior 
diameters D, and D 2 . In an exemplary embodiment, the Interior diameters D, and 
are substantially equal in order to provide a burst strength that Is substantially equal. In 
an exemplary embodiment the ratio of the interior diameters D, and D 2 to the interior 
diameter Omt ranges from about 100% to 120% In order to facilitate the subsequent 
radial expansion of the tubular member 500. 

In a preferred embodiment the relationship between the wall thicknesses t„ t* and W 
of the tubular member 500; the inside diameters D,, D 2 and D*r of the tubular member 
500; the- inside diameter of the welibore casing, or other structure, that the 

tubular member 500 will be inserted into; and the outside diameter of Ihe 
expansion cone that wUl be used to radially expand the tubular member 600 within Ihe 
welibore casing is given by the following expression: 

where 1, = ^; and 

• 0,*D 2 . • . 

By satisfying the relationship given in equation (1). the expansion forces placed upon 
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the tubular member 500 during the subsequent radial expansion process are 
substantially equalized. More generally, the relationship given In equation (1) may be 
used to calculate the optimal geometry for the tubular member 500 for subsequent 
radial expansion and plastic deformation of the tubular member 500 for fabricating 
andforrepairingawellborecaslng.apipellne.oras^^ 

As Illustrated in FIG. 5c. in step 420. conventional threaded connections. 500d and 
500e. are formed In both expanded ends. 500a and 500b. of the tubular member 500 
In an exemplary embodiment, the threaded connections. 500d and 500e. are provided 
using conventional processes for forming pin and box type threaded connections 
available from Atlas-Bradfonl 



As illustrated In Fig. 5d. in step 425. a sealing member 500f Is then applied onto the 
outside diameter of the noh-expanded intermediate portion 500c of the tubular member 
500. The sealing member 500f may be applied to the outside diameter of the non- 
expanded intermediate portion 500c of the tubular member 500 using any number of 
conventional commercially available methods. In a preferred embodiment the sealing 
member 500f is applied to the outside diameter of the intermediate portion 500c of the 
tubular member 500 using commercially available chemical and temperature resistant 
20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular members. 206. 214. and 220 of 
the system 200 are substantially identical to. and/or incorporate one or more of the 
teachings of. the tubular members 300 and 600. 



Referring to Fig. 6. an exemplary embodiment of tebular expansion cone 600 for 
radially expanding the tubular members 206, 214. 220, 300 and 500 will now be 
described. The expansion cone 600 defines a passage 600a and Includes a front end 
605. a rear end 610. and a radial expansion section 615. 

In an exemplary embodiment the radial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 Includes an angle of attack a, and the second conical outer surface 625 
.ncludes an angle of attack a 2 . In an exemplary embodiment, the angle of attack o, is 
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greater than the angle of attack a, In this manner, the first conical outer surface 620 
optimally radially expands the Intermediate portions. 206c. 214c. 220c. 300d. and 500c 
of me tubular members. 206. 214. 220. 300. and 500. and the second conical outer 
surface 525 optimally radially expands the pn>expanded first and second ends 206a 
and 206d. 214a and 214d, 220a and 220d. 300b and 300f, and 500a and 500b 'of the 
tubular members. 206. 214. 220. 300 and 500. In an exemplary embodiment, the first 
conical outer surface 620 includes an angle of attack a, ranging from about 8 to 20 
degrees, and the second conical outer surface 625 includes an angle of attack a, 
ranging from about 4 to 15 degrees in order to optimally radially expand and plastically 
deform the tubular members. 206. 214. 220. 300 and 500. More generally the 
expansion cone 600 may include 3 or more adjacent conical outer surfaces having 
angles of attack mat decrease from the front end 605 of the expansion cone 600 to the 
rear end 610 of the expansion cone 600. 

Referring to Fig. 7, another exemplary embodiment of a tubular expansion cone 700 
defines a passage 700a and Includes a front end 705. a rear end 710. and a radial 
expansion section 715. In an exemplary embodiment, the radial expansion section 715 
Includes an outer surface having a substantially parabolic outer profile thereby 
providing a paraboloid shape. In this manner, theouter surface of the radial expansion 
section 715 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expansion cone 700 to a minimum at the rear end 710 of the 
expanse cone. The parabolic outer profile of the outer surface of the radial 
expansion section 715 may be formed using a plurality of adjacent discrete conical 
sections and/or using a continuous curved surface. In this manner, the region of the 
outer surface of the radial expansion section 715 adjacent to the front end 70S of the 
expansion cone 700 may optimally radially expand the intermediate portions 206c. 
214c. 220c 300d. and 500c. of the tubular members. 206. 214. 220. 300. and 500 
while the region of the outer surface of the radial expansion section 715 adjacent to the' 
rear end 710 of the expansion cone 700 may optimally radially expand the pre- 
expanded first and second ends. 206a and 206d. 214a and 214d. 220a and 220d. 300b 
and 300f. and 500a and 500b. of the tubular members. 206. 214. 220. 300 and 500 In 
an exemplary embodiment, the parabolic profile of the outer surface of the radial 
expanston sectton 715 Is selected to provide an angle of attack that ranges from about 
8 to 20 degrees In the vidnity of the front end 705 of the expansion cone 700 and an 
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(7)U.S. patent application serial no. 09/511,941, attorney docket no. 25791.16.02 filed 
on 2/24/2000, (8) U.S. patent application serial no. 09/588.946. attorney docket no 
25791.17.02, fded on 6/7/2000, (9) U.S. patent application serial no. 09/559 1 22 
attorney docket no. 25791.23.02. filed on 4/26/2000, (10) PCT patent application serial' 
no. PCT/USO0/1B635. attorney docket no. 25791.25.02, filed on 7/972000. (11) U S 
prov8.onal patent application serial no. 60/162.671. attorney docket no, 25791.27. filed 
on 11/1/1999. (12) U.S. provisional patent application serial no. 60/154.047. attorney 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. provisional patent plication aerial 
no. 60/159.082, attorney docket no. 25791.34. filed" on 10/12/1999 (14) U S 
Provisional patent application serial no. 60/1 59.039. attorney docket no. 25791 36 filed 
on 10/12/1999. (15) U.S. provisional patent application serial no. 60/159.033. attorney 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent application serial 
no. 60/212,359, attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional 
patent application serial no. 60/165.228. attorney docket no. 25791.39 filed on 
11/12/1999. (18) U.S. provisional patent application serial no. 60/221.443, attorney 
docket no. 25791,45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60221,645, attorney docket no. 25791.46. filed on 7/28/2000, (20) U.S. provisional 
patent application serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provisional patent application serial no. 60/237.334, attorney 
docket no. 25791.48. filed on 10/2/2000, (22) U.S. provisional patent application serial 
no. 60(270,007, attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262,434. attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provisional patent application serial no. 60/259,486. attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. provisional patent application serial 
no. 60303,740, attorney docket no. 25791.61. filed on 7/6/2001; (26) U.S provisional 
patent application serial no. 60/313,463. attorney docket no. 25791.59. filed o n 
#20*001; (27) U.S. provisional patent application serial no. 60317.985. attorney 
docket no. 25791.67. filed on 9/8/2001; (28) U S. pn^visiona. patent application serial 
no. 60.318.386. attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U S 

^ ^2i attorney docket no. 25791.69. filed on" 
1O3/2001, the disclosures of which are Inoorporated herein by reference In this 
manner, the solid tubular member 905 fiukfldy seals the radial passages formed In the 
Pirated tubular member 145 thereby preventing the passage of fluldlc materials 
and/or formation materials through the perforated tubular member. 
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Referring to Fig. 10, in an alternative embodiment, the radial openings In one of the 
perforated tubular members 145 are sealed by injecting a hardenable flukilc sealing 
material 1005 into the radial openings in (he one perforated tubular member by 

5 positioning a closed ended pipe 1010 having one or more radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing members 1015 end 
1020 then seal fre interface between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable flukiic sealing material 1005 is then 
injected into the radial openings In the one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the hardenable fluidic sealing material 
out erf the annukis between the one perforated tubular member 145 and the formation 
125. The pipe 1010 and sealing members, 1015 and 1020, are then removed from the 
apparatus 130, and the hardenable flukiic sealing material is allowed to cure. A 
conventional drill string may then be used to remove any excess cured sealing material 

15 from the Interior surface of the one perforated tubular member 145. In an exemplary 
embodiment, the hardenable fluidic sealing material Is a curable epoxy resin. 

In an alternative embodiment as illustrated in Fig. 11, one or more of the perforated 
tubular members' 145 of the apparatus 130 are radially expanded and plastically 

20 deformed into contact with the surrounding formation 125 thereby compressing the 
surrounding formation. In this manner, the surrounding formation 125 Is maintained in 
a state of compression thereby stabilizing the surrounding formation, reducing the flow 
of loose particles from the surrounding formation Into the radial openings of the 
perforated tubular member 145. and enhancing the recovery of hydrocarbons from the 

25 surrounding formation. 

In ah alternative embodiment a seismic source 1105 is positioned on a surface 
location to thereby Impart seismic energy Into the formation 125. In this manner, 
particles lodged In the radial openings In the perforated tubular member 145 may be 
30 dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the formation 125. 

In an alternative embodiment after the perforated tubular member 145 has been 
radially expanded and plastically formed into contact with the surrounding formation 

43 



10 



125, thereby coupling the perforated tubular member 145 to the surrounding formation, 
an Impulsive load Is applied to the perforated tubular member. The impulsive load may' 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The Impulsive load Is then transferred to the surrounding formation 125, 
thereby compacting and/or slumping the surrounding formation. As a result, the 
recovery of hydrocarbons from the formation 125 is enhanced. 

In an alternative embodiment, as illustrated in Fig. 12, a wellbore casing 1205 having 
one or more perforations 1210 is positioned within the wellbore 105 that traverses the 
formation 125. When the apparatus 130 is positioned within the wellbore 105. one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically deformed into contact with the wellbore casing 1205 thereby 
compressing the surrounding formation 125. In this manner, the surrounding formation 
125 is maintained in a state of compression thereby stabilizing the surrounding 
formation, reducing the flow of loose particles from the surrounding formation into the 
radial openings of the perforated tubular member 145, and enhancing the recovery of 
hydrocarbons from the surrounding formation. 

In an alternative embodiment, a seismic source 1215 is positioned on a surface 
20 location to thereby impart seismic energy Into the formation 125. In this' manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the formation 125. 



15 



25 



30 



In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically formed into contact with the wellbore casing 1205, 
thereby coupling the perforated tubular member 145 to the surrounding forrnatloh, an 
impulsive load Is applied to the perforated tubular member. The impulsive load may be 
applied to the perforated tubular member 145 by applying theload to (he end of the 
apparatus 130. The impulsive toad is then transferred to the surrounding formation 125 
thereby compacting and/or slurrifying the surrounding formation. As a result, the 
recovery of hydrocarbons from the fbmatton 125 is enhanced 
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Referring to Fig. 13. In an atematlve embodiment, one or more perforated tubular 
members 1305 are coupled to one of the perforated tubular members 145 by radially 
pending and plasty deforming the perforated tubutar member Into engagement 
with the perforated tubular member in a eo^nflonal manner and/or using one or more 
of the radial expansion -methods disclosed in one or more of the following: (1) U S 
patent application serial no. 09/454.139, attorney docket no. 25791.03.02. filed on 
12/3/1099. (2) U.S. patent application serial no. 09/510.913. attorney docket no. 
25791.7.02. fited on 2/23/2000. (3) U.S. patent application serial no. 09/502,350 

TZ^ " 2 ™ 20 °°' (4) U & serial 

no. 09/440.338. attorney docket no, 25791.9.02. tiled on 11/15/1999. (5) U S patent 

application serial no. 09/523.460. attorney docket no. 25791.11.02. tiled on 3/10/2000 

(6) U.S. patent application serial no. 09/512.895. attorney docket no. 25791.12.02 filed 

on 2/24/2000, (7) U.S. patent application serial no. 09/511.941. attorney docket no 

25791.16.02. filed on 2/24/2000. (8) U.S. patent, application serial no. 09/588,946 

attorney docket no. 2579117.02. fOed on 6/7/2000, (9) U.S. patent application serial 

no, 09/559,122, attorney docket no. 25791.23.02, filed on 4/26/2000. (10) PCT patent 

application serial no. PCT/US00/18635. attorney docket no. 25791.25.02. filed on 

7/9/2000. (1 1 ) U.S. provisional patent application serial no. 60/162.671 . attorney docket 

no. 25791.27. filed oh 11/1/1999. (12) U.S. pfovteiona. patent application serial no. 

60/154.047. attorney docket no. 25791.29, filed on 9/16/1999. (13) U.S. provisional 

patent application serial no. 60/159.082. attorney docket no. 25791.34. filed on 

10/12/1999. (14) U.S. provisional patent application serial no. 60/159.039 attorney 

docket no. 25791.36. filed on 10/12/1999. (15) U.S. provisional patent application serial 

no. 60/159.033. attorney docket no. 25791.37. filed on 10/12/1999. (16) U S 

provisional patent application serial no. 60/212.359, attorney docket no. 25791.38 filed 

on 6/19*000. (17) U.S. provisional patent appficafion serial no. 60/165.228. attorney 

docket no; 25791.39. filed on 11/12/1999. (18) U.S. provisional patent application serial 

no. 60/221.443, attorney docket no. 25791.45. filed on 7/28*000. (19) U.S. provisional 

patent application serial no. 6IW221.645. attorney docket no. 25791:46. filed on' 

7/28*000. (20) U.S. provisional patent application serial na 60*33 638 attorney 

docket no. 25791.47. filed on 9/18/2000. (21) U.S. provtetonal patent application serial 

no. 60*37.334. attorney docket no. 25791.48. filed on 10/2/2000, (22) U.S. provisional 

patent application serial no. 60*70.007. attorney docket no. 25791.60. filed on 

2*0*001; (23) U.S. provisional patent application serial no. 60*62.434. attorney 
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docket na 25791.51. filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 60/259,486, attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional 
patent application serial no. 60/303,740, attorney docket no. 25791.61, filed on 
7/6/2001; (26) U.S. provisional patent application serial no. 60/313,453. attorney docket 

5 no: 25791.59. filed on 8/20/2001; (27) U.S. provisional patent application serial no. 
60/317,985, attorney docket no. 25791.67, filed ori 9/6/2001; (28) U.S. provisional 
patent application serial no. 60/318,386, attorney docket no. 25791.67.02, filed on 
9/10/2001; and (29) U.S. utility patent application serial no. 09/969,922. attorney docket 
no. 25791.69, filed on 10/3/2001, the disclosures of which are incorporated herein by 

10 reference. In this manner, the perforated tubular member 905 modifies the flow 
characteristics of the perforated tubular member 145 thereby permitting the operator of 
the apparatus 1 30 to modify the overall flow characteristics of the apparatus. 

In an alternative embodiment, as illustrated in Rg. 14, a one-way valve 1405 such as, 
15 for example, a check valve flutdicly couples the interior of a pair of adjacent perforated 
tubular members, 145a and 145b, that extract hydrocarbons from corresponding 
subterranean zones A and B. In this manner, if zone B becomes depleted, 
hydrocarbons that are being extracted from zone A will not flow into the depleted zone 
B. 

20 

In an alternative embodiment, as illustrated in Fig. 15, the apparatus 130 is used to 
extract geothermal energy from a targeted subterranean geothermal zone 1505. In this 
manner, the operational efficiency of the extraction of geothermal energy is significantly 
enhanced due to the increased Internal diameters of the various radially expanded 
25 elements of the apparatus 130 that pennft greater volumetric flows. 

In an alternative embodiment, the perforated tubular members, 145. 210, 212, 216, 
218, and 1305 of the apparatus 130 may be cleaned by further radial expansion of the 
perforated tubular members. In an exemplary embodiment, the amount of further radial 
30 expansion required to clean the radial passages of the perforated tubular members 
145, 210, 212, 216, 218, and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that Includes a zonal isolation assembly including 
one or more solid tubular members, each solid tubular member including one or more 
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external seals, and one or more perforated tubular members coupled to the solid 
tubular members, and a shoe coupled to the zonal Isolation assembly. In an exemplary 
embodiment, toe zonal Isolation assembly further Includes one or more intermediate 
solid tubular members coupled to and interleaved among the perforated tubular 
members, each Intermediate solid tubular member including one or more external 
seals. In an exemplary embodiment, the zonal isolation assembly further Includes one 
or more valve members for controlling the flow of fluidic materials between the tubular 
members. In an exemplary embodiment, one or more of the Intermediate solid tubular 
members include one or more valve members. 
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An apparatus has also been described that includes a zonal Isolation assembly that 
Includes one or more primary solid tubulars, each primary solid tubular Including one or 
more external annular seals, n perforated tubulars coupled to the primary solid 
tubulars. and n-1 intermediate solid tubulars coupled to and interleaved among the 
15 perforated tubulars. each intermediate solid tubular including one or more external 
annular seals, and a shoe coupled to the zonal Isolation assembly. 

A method of Isolating a first subterranean zone from a second subterranean zone In a 
weHbore has also been described that includes positioning one or more primary solid 

20 tubulars within the wellbore. the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the wellbore. the perforated 
tubulars traversing the second subterranean zone, fluidicly coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore external to 

25 the solid and perforated tubulars. 

A method of exlracfin^ zone In a wellbore, at' 

leasta portton of the wellbore Including 

positioning one or more primary solid tubulars within the, wellbore. fluidicly coupling the 
30 primary solid tubulars with the casing, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the producing subterranean 
zone, fluidicly coupling the perforated tubulars with the primary solid tubulars. fluidicly 
isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore, and fluidicly coupling at teast one of tlie perfoi^ed tubulars with the 
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producing subterranean zone. In an exemplary embodiment the method further 
includes controHaWy fluidicly decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 

5 An apparatus has also been described that includes a subterranean formation Including 
a welibore, a zonal isolation assembly at least partially positioned within the welibore 
that includes one or more solid tubular members, each solid tubular member Including 
one or more external seals, and one or mors perforated tubular members coupled to 
the solid tubular members, and a shoe positioned within the wellbore coupled to the 

10 zonal isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are formed by a radial expansion process performed within 
the wellbore. In an exemplary embodiment, the zonal isolation assembly further 
includes one or more intermediate solid tubular members coupled to and Interleaved 
among the perforated tubular members, each Intermediate solid tubular member 

15 Including one or more external seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and the intermediate solid tubular members 
are formed by a radial expansion process performed within the welibore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment, one or more of the 
intermediate solid tubular members include one or more valve members for controlling 
the flow of fluids between the solid tubular members and the perforated tubular 
members. 

25 An apparatus has also been described that Includes a subterranean formation including 
a welibore, a zonal Isotatfon assembly posttto^ 

or more primary solid tubulars, each primary solid tubular Including one or more 
external annular seals, n perforated tubulars positioned coupled to the primary solid 
tubulars, and n-1 intermediate solid tubulars coupled to and interleaved among the 
30 perforated tubulars, each intermediate soBd tubular Including one or more external 
annular seals, and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubulars, the perforated tubulars, and the intermediate solid 
tubulars are formed by a radial expansion process performed within the weflbore. 
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A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more primary solid 
tubulars within the wellbore, the primary solid tubular* traversing the first subterranean 
rone, positioning one or more perforated tubulars within the wellbore. the perforated 
tubulars traversing the second subterranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, fluidicly coupling 
the perforated tubulars and the primary solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

A method of extracting materials from a producing subterranean zone In a wellbore. at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the wellbore. positioning one or 
more perforated tubulars within the wellbore. the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the primary soBd 
tubulars and the perforated tubulars within the wellbore. fluidlcly coupling the primary 
sold tubulars with the casing, fluidlcly coupling the perforated tubulars with the primary 
solid tubulars, RufcJicry isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore, and fluidlcly coupling at least one of the 
perforated tubulars with the producing subterranean zone. In an exemplary 
embodiment* the method further Includes corttrollably fluidicly decoupling at least one 
of Ihe perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described that includes a subterranean formation including 
a weObore, a zonal isolation assembly positioned within the wellbore that includes n 
solid tubular members positioned within the wellbore, each s^W ^uter merriber 
Including one or more external seals, and n-1 perforated tubular members positioned 
wrthh the wellbore coupled to and interleaved among the solid tubular members and a 
shoe positioned within the wellbore coupled to the zonal isolation assembly ' m an 
exemplary embodiment, the zonal Isolator assembly further comprises one or more 
valve nrernbers for cc^^ 

the perforated tubular members. In an exemplary embodiment, one or more of the 
solid tubular members include one or more valve members for controlling the flow of 
flukls between the solid tubuterrnehibersandtte^ 
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A system for isolating a first subterranean zone from a second subterranean zone In a 
wellbore has also been described thpt includes means for positioning one or more 
primary solid tubulars within the wellbore, the primary solid tubulars traversing the first 
5 subterranean zone, means for positioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the second subterranean zone, means for 
fluWicly coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the seoond 
subterranean zone within the wellbore external to the primary solid tubulars and the 
10 perforated tubulars, 

A system for extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the wellbore, means for 

15 fluididy coupling the primary solid tubulars with the casing, means for positioning one 
or more perforated tubulars within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, means for fluididy coupling the perforated tubulars with 
the primary soSd tubulars, means for fluididy Isolating the producing subterranean zone 
from at least one other subterranean zor^e within the wellbore, and means for fluididy 

20 coupling at least one of the perforated tubulars with the producing subterranean zone. 
In an exemplary embodiment, the system further Includes means for controllably 
fluididy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for. Isolating a first subterranean zone from a second subterranean zone In a 
weBbpre has also been described that includes means for positioning one or more 
primary solid tubulars within the wellbore, the primary solid tubulars traversing the first 
subterranean zone, means for positioning one or more perforated tubulars within the 
wellbore, the perforate tubulars Jriversing the seoond subterranean zone, means for 

30 radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the wellbore, means for fluididy coupling the perforated tubulars and the primary 
sdid tubulars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars. 
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A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that Includes 
means for positioning one or more primary solid tubuiars within *he wellbore, means for 
5 positioning one or more perforated tubuiars within the wellbore, the perforated tubuiars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the primary solid tubuiars and the perforated tubuiars within the wellbore, means for 
flukJidy coupling the primary solkj tubuiars with the casing, means for fiuldidy coupling 
the perforated tubuiars with the solid tubuiars, means for fMdicly Isolating the 
10 • producing subterranean zone from at least one other subterranean zone within the 
wellbore, and means for fluididy coupling at least one of the perforated tubuiars with 
the producing subterranean zone. In an exemplary embodiment, the system further 
includes means for controllably ftutdicly decoupling at least one of the perforated 
tubulare from at least one other of the perforated tubuiars. 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that includes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage flukficly coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end, a 
20 tubular finer coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a vatveable passage coupled to an end of the tubular liner, 
wherein the tubular liner includes one or more expandable tubular members that each 
include a tubular body comprising an intermediate portion and first and second 
expanded end portions coupled to opposing ends of the intermediate portion, and a 
25 sealing member coupled to the exterior surface of the intermediate portion, and one or 
more slotted tubular members coupled to, the expandable tubular members, wherein 
the inside diameters of the other tubular members are greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary embodiment, the wall 
thicknesses of the first and second expanded end portions are greater than the wall 
30 thickness of the intermediate portion. In an exemplary embodiment, each expandable 
tubular member further includes a first tubular transitkmary member coupled between 
the first expanded end portion and the intermediate portion, and a second tubular 
transltionary member coupled between the second expanded end portion and the 
Intermediate portion, wherein the angles of inclination of the first and second tubular 
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transMonary members relative to the Intermediate portion ranges from about 0 to 30 
. degrees. In an exemplary embodiment, the outside diameter of the Intermediate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions. In an exemplary embodiment, the burst 

5 strength of the first and second expanded end portions is substantially equal to the 
burst strength of the Intermediate tubular section. In an exemplary embodiment, the 
ratio of the Inside diameters of the first and second expanded end portions to the 
Interior diameter of the intermediate portion ranges from about 100 to 120 percent In 
an exemplary embodiment, the relationship between the wall thicknesses t 1f i 2 , and W 

10 of the first expanded end portion, the second expanded end portion, and the 
Intermediate portion, respectively; of the expandable tubular members, the inside 
diameters D 1f D 2 and Dm of the first expanded end portion, the second expanded end 
portion, and the intermediate portion, respectively, of the expandable tubular members, 
and the inside diameter IW of the wellbore casing that the expandable tubular 

15 member will be Inserted Into, and the outside diameter D M of the expansion cone that 
wiO be used to racBaily expand the expandable tubular member within the wellbore is 
given by the following expression: 

Dweltbare-2+t! ^[(^-^ot^^+W*^ I 

' wherein Xi ~ to and wherein Di = D*. In an exemplary embodiment the tapered end of 
20 the tubular expansion cone includes a plurality of adjacent discrete tapered, sections. 
In an exemplary embodiment the angle of attack of the adjacent discrete tapered 
sections Increases in a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone. In an exemplary embodiment, the 
tapered end of the tubular expansion oonfc includes an paraboloid body. In an 
25 exanplary embodiment the angle attack of the outer surface of the paraboloid body 
■ V Increases m a continuous manner from one end of the paraboloid body to the opposite 
end of the paraboloid body. In an exemplary embodiment the tubular liner comprises 
a plurality of expandable tubular members; and wherein the other tubular members are 
interleaved among the expandable tubular members. 

• 30 , ' 

A method of isolating subterranean zones traversed by a wellbore has also been 
described that includes positioning a tubular liner within the wellbore, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
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wellbore. In an exemplary embodiment a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the wellbore. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
an exemplary embodiment, one of the discrete portions erf the tubular iner is radially 
5 expanded by Injecting a fluidio material Into the tubular linen and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by pulling an 
expansion cone through the remaining ones of the discrete portions of the tubular liner. 
In an exemplary embodiment, the tubular liner comprises a plurality of tubular 
members; and wherein one or more of the tubular members are radially expanded into 

10 engagement with the wellbore and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. In an exemplary embodiment the 
tubular members that are radially expanded into engagement with the wellbore 
comprise a portion that Is radially expanded into engagement with the wellbore and a 
portion that Is not radially expanded into engagement with the wellbore. In an 

15 exemplary embodiment the tubular liner includes one or more expandable tubular 
members that each include a tubular body comprising an intermediate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
portion, and one or more slotted tubular members coupled to the expandable tubular 

20 members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
. exemplary embodiment the tubular liner Includes a plurality of expandable tubular 
members; and wherein the ; slotted tubular members are interleaved among the 
expandable tubular members. 

25 ' ■ _ . .' : 

A system for isolating subterranean zones traversed by a weHbore has also been 
described that Includes rre>ans for positioning a tubular Bner: within the wellbore, and 
means for radially expanding one or more discrete portions of the tubular liner into 
engagement with the wellbore. In an exemplary embodiment a plurality of discrete 

30 portions of the tubular liner are radially expanded into engagement with the wellbore. 
In an exemplary embodiment, the remaining portions of the tubular liner are not radially 
expanded. In an exemplary embodiment one discrete portion of the tubular liner is 
radially expanded by injecting a fluldic material into the tubular liner; and wherein the 
other discrete portions of the tubular liner are radially expanded by pulling an 



expansion cone through the other discrete portions of the tubular liner. In an 
exemplary embodiment, the tubular liner Includes a plurality of tubular members; and 
wherein one or more of the tubular members are radially expanded into engagement 
with the weMbore and one or more of the tubular members are not radially expanded 
into engagement with the wellborn. In an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the wellborn Include a portion that Is 
radially expanded into engagement with the wellbore and a portion that Is not radially 
expanded Into engagement with the wellborn. 
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An apparatus for isolating subterranean zones has also been described that includes a 
subterranean formation defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations, in an exemplary 
embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment, the tubular liner is coupled to the borehole by 
a process that Includes positioning the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner Into engagement with the 
borehole. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodiment, the remaining portions of the tubular Bner are not radially expanded. In 
an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by Injecting a fluidic material into the tubular liner, and wherein the other 
discrete portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular Iner. In an exemplary embodiment 
the tubular liner comprises a plurality of tubular members; and wherein one or more of 
the tubular members are radially expanded ^engagement with the borehole and one 
or more of toe tubular members are not radially expanded into engagement with the 
borehole. In an exemplary embodiment., the tubular members that are radially 
expanded into engagement with the borehole Include a portion that is radially 
expanded into engagement with the borehole and a portion that Is not radially 
expanded Into engagement with the borehole; . in an exemplary embodiment, prior to 
the radial expansion the tubular liner Includes one or more expandable i tubular 
members that each include a tubular body comprising an intermediate portion and first 
and second expanded end portions coupled to opposing ends of the Intermediate 
portion, and a sealing member coupled to the exterior surface of the Intermediate 
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portion, and one or more slotted tubular members coupled to the expandable tubular 
members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes, a plurality of expandable tubular 
5 members; and wherein the slotted tubular members are interleaved among the 
expandable tubular members. 

An apparatus has been described that includes a zonal isolation assembly including: 
one or more solid tubular members, each solid tubular member including one or more 

10 • external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforated tubular 
members for controlling the flow of fluldlc materials through the perforated tubular 
members, one or more temperature sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 

15 perforated tubular members, one or more pressure sensors operably coupled to one or 
more of the perforated tubular members for monitoring the operating pressure within 
the perforated tubular members, and one or more flow sensors operably coupled to 
one or more of the perforated tubular members for monitoring the operating flow rate 
within the perforated tubular membeis. a shoe coupled to the zonal isolation assembly. 

20 and a controller operably coupled to the flow control valves, the temperature sensors! 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and Row sensors and controlling the operation of the flow control valves. At least one 
of the solid tubular members and the perforated tubular members are formed by a 
radial expansion process performed within the wellbore. 

25 ' 

A method of Isolating a first subterranean zone from a second subterranean zone' in a 
wellbore has also been described that includes positioning one or more solid tubulars 
within the wellbore. the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulate within the wellbore. the perforated tubulars traversing 
(0 the second subterranean zone, radially expanding at least one of the primary solid 
tubulais and perforated tubulars within the wellbore. fluidiciy coupling the perforated 
tubulars and the solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone wtthln the wellbore external to the 
solid tubulars and perforated tubulars, monitoring the operating temperatures. 
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pressures, and flow rates within one or more of the perforated tubulars. and controlling 
the flow of fluidic materials through the perforated tubulars as a function of the 
monitored operating temperatures, pressures, and flew rates. 

A method of extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the wellbore including a casing, has also been described that Includes 
positioning one or more solid tubulars within the wellbore. positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at feast one of the solid tubulars and the 
perforated tubulars within the wellbore, fiuidicty coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulara. fluididy 
isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures and 

flow rates wfttln one or more of the ^ rforatad ^buJare. and controlling the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes means for positioning one or more solid 
tubulara within the wellbore, the solid tubulara traversing the first subterranean zone 
means for positioning one or more perforated tubulars within the wellbore the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the soBd tubulars and perforated tubulara within the wellbore 
means for fluididy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone wfthln the wellbore external to the solid tubulara and perforated 
tubulara, means for monitoring the operating temperatures, pressures, and flow rates 
wfthln one or more of the perforated tubulars, and means for controlling the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a producing, subterranean zone In a wellbore at 
least a portion of the wellbore Indudlng a casing, has also been described mat Induces 
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means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluWicly 
5 coupling the solid tubulars with the casing, means for ftuidicly coupling the perforated 
tubulars with the solid tubulars, means for fluldlcly Isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluldiciy 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 
10 or more of the perforated tubulars, and means for controlling the flow of fluidic 
materials through the perforated tubulars as a function of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also .been described that includes a zonal isolation assembly 
15 Including: one or more solid tubular members, each solid tubular member including one 
or more external seals, one or more perforated tubular members each Including radial 
passages coupled to the solid tubular members, and one or more solid tubular liners 
coupled to the interior surfaces of one or more of the perforated tubular members for 
seaflng at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore, and the solid tubular liners are formed by a 
radial expansion process performed within the wellbore. 

, ?5 A method of isolating a first subterranean zone from a second subterranean zone in a 
weflbore has also been described that includes positioning one or more solid tubulars 
within the weflbore, the solid tubulars traversing the first subterranean zone, positioning 
one of more perforated tubulars each including one or more radial passages within the 
wellborn, the perforated tubulars traversing the second subterranean zone, radially 
30 expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluldlcly coupling the perforated tubulars and the primaiy solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more solid tubular liners within the interior of one or more of the 
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According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbore. at least a portion of the weUbore 
including a casing, has also been described that includes means for positioning one or 
more solid tubulars within the wellbore. means for positioning one.or more perforated 
tubulars each including one or more radial passages within the weUbore, the perforated 
tubulars traversing the producing subterranean zone, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore. means 
tor fWdlcly coupling the soHd tubulars with the casing, means for fluididy coupling the 
perforated tubulars with the solid tubulars. means for fluididy isolating jthe producing 
. subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars. and means for radially expanding and 
plastically deforming the solid tubular liners within the interior of one or more of the 
perforated tubulars to fluididy seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that includes a zonal isolation assembly 
including: one or more sdld tubular members, each solid tubular member including one 
or more external seals, one or more perforated tubular members each including radial 
passages coupled to the sdld tubular members, and a sealing material coupled to at 
toast some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tubular members, and a shoe coupled to the zonal Isolation 
assembly. 

A method of Isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more solid tubulars 
wimiri the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each inducing one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated lobulars within the wellbore. 
fluididy coupling the perforated tubulars and the primary sdld tubulars. preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary, solid tubulars and perforated tubulars, 



sealing off an annular region within at least one of the perforated tubulars, and injecting 
a hardenable fluidic sealing material into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 

5 Amalhod of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore. positioning one or more 
perforated tubulars each Including one or more radial passages within the weBbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore. flukfidy 
coupling the solid tubulars with the casing, fluidlcly coupling the perforated tubulars 
wilh the solid tubulars, fluldldy Isolating the producing subterranean zone from at least 
one other subterranean zone within the weBbore. fluidlcly coupfing at least one of the 
perforated tubulars with the producing subterranean zone, sealing off an annular region 

15 within at least one of the perforated tubulars, and injecting a hardenable fluidic sealing 
material Into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A system for Isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that includes means for positioning one or more solid 
tubulars within the wellbore. the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each Including one or more 
radial passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the soBd tubulars and 
25 perforated tubulars within the wellbore. means for fluidlcjy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to > the second subterratteanzorte wflbln the wellbore extemd^to 
primary solid tubulars and perforated tubutare; meahs for sealing^ 
within at least one of the perforated tubulars, and means for Injecting a hardenable 
30 fluidic sealing material into the sealed annular regions of the perfected tobulara to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a producing subterranean zone In a weHbore, at 
least a portion of the wellbore Including a casing, has also been described that includes 
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means for positioning one or more solid tubular* within the wellborn, means for 
positioning one or more perforated tubular* each including one or <nore radial 
passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubutars and 
5 the perforated tubulars within the wellbore, means for fluldicTy coupling the soBd 
tubulars with the casing, means for fluidicly coupling the perforated tubutars with the 
solid tubulars, means for fluidicly isolating the producing subterranean zone from at 
least one other subterranean zone within the weObore, means for fluidicly coupling at 
least one of the perforated tubulars with the producing subterranean zone, means for 
10 sealing off an annular region within at least one of the perforated tubulars, and means 
for Injecting a harden^ble fluidic sealing material into the seated annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An apparatus has also been described that includes a zonal Isolation assembly 
positioned within a wellbore that traverses a subterranean forrration including: one or 
more solid tubular members, each solid tubular member including one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are formed by a radial expansion 
process performed within the wellborie, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the subterranean formation. 
In an exemplary embodiment, the perforated tubular members that are radially 
expanded into intimate contact with the subterranean formation compress the 

25 f subterranean formation. 

A method of isolating a first subterranean zone from a second subterranean zoiie in a 
weHbore has also been described that Includes positioning one or more solid tubutars: 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated tubulars within the weflbore each Including one or more radtal 
passages, the perforated tubulars traversing the second subterranean zone, radlatty " 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into intimate contact 
with the second subterranean zone, fluididy coupling the perforated tubulars and the r 
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solid tubulars, and preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wetlbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment the perforated tubulars that are 
radially expanded Into intimate contact with the second subterranean zone compress 
the second subterranean zone. In an exemplary embodiment, the method further 
includes vibrating the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodiment the 
method further includes vibrating the second subterranean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
with toe second subterranean zone. In an exemplary embodiment the method further 
Includes applying an Impulsive load to the perforated tubulars that are radially 
expanded Into intimate contact with the second subterranean zone to increase the rate 
of recovery of hydrocarbons from the second subterranean zone. 

A method of extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, radially 
expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, fluididy coupPng the solid tubulars with the casing, 
fluididy coupling the perforated tubulars with the solid tubulars, fluididy isolating the 
producing subterranean zone from at least one other subterranean zone within the 
wellbore; and fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone. In an exemplary embodiment the perforated tubulars 
that are radially expanded into intimate contact with the producing subterranean zone 
• compress the produdng subterranean zone. In an exemplary embodiment, the method 
further , induces vibrating the produdng subterranean zone to increase the rate of 
recovery of hydrocarbons from the produdng subterranean zone. In an exemplary 
embodiment the method further includes vibrating the produdng subterranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded into 
intimate contact with the producing subterranean zone. In an exemplary embodiment 
the method further includes applying an impulsive load to the perforated tubulars that 
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are radially expanded Into intimate contact with the producing subterranean zone to 
increase Ite rate of recovery of hydroca^ 

A system for isolating a first subterranean zone from a second subterranean zone in a 
welibore has also been described that includes means for positioning one or more solid 
tubulars within the welibore. the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the welibore each 
Including one or more radial passages, the perforated tubulars traversing the second , 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubufars within the welibore. means for radially expanding at least one of the 
perforated tubulars into Intimate contact with the second subterranean zone, means for 
ftakfldy coupling the perforated tubulars and the solid tubulars. and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the welibore external to the solid tubulars and perforated 
tubulars. 'nan exen^plaryernbod^ 

of the perforated tubulars Into intimate contact with the second subterranean zone 
comprises man» for compressing the second subterranean zone. In an exemplary 
embodiment, the system further includes means for vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. In an exemplary embodiment, the system further includes means for vibrating 
the second subterranean zone to clean the radial passages of the perforated tubulars 
mat are radially expanded into intimate contact with the second subterranean zone. In 
an exemplary embodiment, the system further includes means for applying an 
Impulsive load to the perforated tubulars that are radially expanded Into Intimate 
contact with the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

A system for exiracting materials from a producing subterranean zone in a welibore. at 
leastaj^onofmew^ 

means for positioning one or mora solid tubulars within the welibore. means for 
posltiorung one or more perforated tubulars within the welibore each Including one or 
mora radial openings, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tebuterev^lnthewel^ 
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tubulars into intimate contact with the producing subterranean zone, means for fluidity 
coupling the solid tubulars with the casing, means for fluidity coupling the perforated 
tubulars with the solid tubulars, means for fluidity isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore. and means for 
5 fluidity coupling at least one of the perforated tubulars with the producing 
subterranean zone. In an exemplary embodiment, the means for radially expanding at 
least one of the perforated tubulars into intimate contact with the producing 
subterranean zone comprises means for compressing the producing subterranean 
zone. In an exemplary embodiment, the system further Includes means for vibrating 
10 the producing subterranean zone to Increase the rate of recovery of hydrocarbons from 
the producing subterranean zone! In an exemplary embodiment, the system further 
includes means for vibrating the producing subterranean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
with the producing subterranean zone.' In an exemplary embodiment, the system 
further Includes means for applying an impulsive load to the perforated tubulars that 
are radially expanded into Intimate contact with the producing subterranean zone to 
Incfease the rate of recovery of hydrocarbons from the producing subterranean zone. 

An apparatus has also been described that includes a zonal Isolation assembly 
positioned within a wellbore that traverses a subterranean formation and Includes a 
perforated wellbore casing, including: one or more solid tubular members, each solid 
tubular member including one or more external seals, one or more perforated tubular 
. members coupled to the solid tubular members, and a shoe coupled to the zonal 
Isolation assembly. At least one of the solid tubular members and the perforated 

wellbote,arid 

inflmate contact with the perforate wellbore casing. In an exemplary embodlrnent W 
perforated tubular members that are radially expanded Into Intimate contact with the 
perforated casing compress the subterranean formation 

A method of isolating a first subterranean zone from a second subterranean zone In a 
wellbore that Includes a perforated casing that traverses the second subterranean 
zone, has also been described that Includes positioning one or more solid tubulara 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
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one or more perforated tubutars within the weltbore each including one or more radial 
passages, the perforated tubular* traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubutars and perforated tubulars within the 
wellbofe. radially expanding at least one of the perforated tubulars into intimate contact 
5 with the perforated casing, flutdfcfy coupling the perforated tubulars and the solid 
tubulars. and preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the wellborn external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that ate 
radlaBy expanded into intimate contact with the perforated casing compress the second 

10 subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodiment, the 
rnelhod further includes vibrating the second subterranean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

15 with the perforated casing. In an exemplary embodiment, the method further includes 
applying an impulsive toad to the perforated tubulars that are radially expanded into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocarbons from the seoond subterranean zone. 

20 A method of extracting materials from a producing subterranean zone In a wellbore. at 
least a portion of the wellbore including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes positioning 
one or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars within the wellbore each Including one or more radial passages, the perforated 
25 tubuters traversing the producing subterranean zone, radially expanding at least one of 
the solid tubulars and the perforated tubutars within the wellbore, radially expanding at 
least one or the perforated tubulars info intimate contact with the pejorated casing, : 
flukHcly coupling the solid tubulars with the casing, fluldicty coupling the perforated 
tubutars with the solid tubulars. fluxJidy isolating the producing subterranean zone from 
at least one other subterranean zone within the wellbore. and fluldlcV coupling at least 
one of the perforated tubulars with the producing subterranean zone. In an exemplary 
embodiment, the perforated tubulate that are radially expanded Into intimate contact 
with the perforated casing compress the producing subterranean zone. In an 
exemplary embodiment, the method further Includes vibrating the producing 
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subterranean zone to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the producing subterranean zone to dean the radial passages of the 
perforated tubulars that are radially expanded Into Intimate contact with the perforated 
5 casing. In an exemplary embodiment, the method further includes applying an 
Impulsive load to the perforated tubulars that are radially expanded Into intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

10 - A system for Isolating a first subterranean zone from a second subterranean zone in a 
weObore that includes a perforated casing that traverses the second subterranean 
zone, has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the sofid tubulare fraversing the first subterranean 2one, 
means for positioning one or more perforated tubulars within the wellbore each 

15 including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for 

perforated tubulars within the wellbore, means for radially expanding at least one of the 

perforated tubulars into intimate contact with the perflated casing 

coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the solid tubulars and perforated tubulars. In an 
exemplary embodiment, the mearis for radially expanding at teast one of the perforated 
tubulars Into intimate contact with the perforated casing comprises means for 
compressing the second subterranean 2»ne/ In an exemplar embodiment, the system 

25 further Includes means for vibrating the second subterranean 2xine fo increase the rate 
of recovery of hydrocarbons from the second subterranean zone. In an exemplary 

zone to clean the radial passages of the perfora^^ 
into intimate conte 

30 system further IrxJudw p. 
that are radially expanded into intimate porrtact with the perforated casing to increase 
the rate of recovery of hydroc^ 
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A system for extracting materials from a producing subterranean zone in a wellbore, at 
toast a portion of the wellbore including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes means for 
positioning one or more solid tubulars within the wellbore. means for positioning one or 
more perforated tubulars within the wellbore each including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, means 
for radially expanding at least one of the soHd tubulars and the perforated tubulars 
within the wellbore. means for radially expanding at least one of the perforated tubulars 
into Intimate contact with the perforated casing, means for fluidicly coupling the solid 
tubulars with the casing, means for fluidicly coupling the perforated tubulars with the 
solid tubulars. means for fluidity isolating the producing subterranean zone Irom at 
least one other subterranean zone within the wellbore, and means for fluidicly coupling 
at least one of the perforated tubulars with the producing subterranean zone. In an 
exemplary embodiment, the means for radially expanding at toast one of the perforated 
tubulars Into Intimate contact with the perforated casing conprises means' for 
cwnpresslng the producing subterranean zone. In an exemplary embodiment, the 
further Includes means for vibrating the producing subterranean zone to increase the 
rate of recovery of hydrocarbons from the producing subterranean zone. In an 
exemplary embodiment, the system further includes means for vibrating the producing 
subterranean zone to clean the radial passages of the perforated tubulars that are 
radially expanded Into intimate contact with the perforated casing. In an exemplary 
embodiment, the system further Includes means for applying an impulsive load to the 
perforated tubulars that are radially expanded Into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 



30 



An apparatus has also been described that includes a zonal' isolation assembly 
Including: one or more solid tubular members, each solid tubular member Including one 
or more external seals, one or more perforated tubular members each including radial 
passages couptod to the solid tubular numbers, and one of more perforated tubular 
liners each including one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubular members, and a shoe coupled to the zonal 
isolation assembly. At toast one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process performed within the 
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wellbore, and the perforated tubular liners are formed by a radial expansion process 
performed wifoln the wellbore. 

A method of Isolating a first subterranean zone from a second subterranean zone in a 
5 wellbore has also been described that includes positioning one or more solid tubulars 
within the wellbore. the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulare within the wellbore. 

10 fluldicly coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first •subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars. 
positioning one or more perforated tubular liners within the taterior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 

15 tubular iriers within the interior of orw crn^ of the prorated tubulars. 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that Includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 

20 perforated tubulars each including one or more radial passages within the weUbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the soDd tubulars and the perforated tubulars within the wellbore. fluldicly 
coupling the solid tubulars with the casing, fluldicly coupling the perforated tubulars 
wjtt> the solid tubulars, fluldicly isolating the producing subterranean zone from at least 

25 ^ 

perforated tubulars with the producing subterranean zone, positioning one or more 
perforated tubular Oners within the Interior of one or more of the perforated tubulars, 
and radially expanding and plastically deforming the perforated tubular liners within the 
interior of one or more of the perforated tubulars. 

30 • " _ ; ' • 

A system for Isolating a first subterranean zone from a second subterranean zone in a 
weHboie Has also been described ttat include* means to^ 

tubulars within the wellbore. the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each including one or more 
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radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid' tubulars and 
perforated tubulars within the wellbore. means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing, the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for radially expanding and plastically deforming the perforated tubular liners 
within the Interior of one or more of the perforated tubulars. 



A system for extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellborn including a casing, has also been described that includes 
means for positioning one or more solid tubulars within the wellbore. means for 
positioning one or more .perforated tubulars each including one or more radial 
passages within the weljbore. the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluidicly coupling the solid 
tubulars with the casing, means for fluidicly coupling the perforated tubulars with the 
solid tubulars. means for fluidicly isolating the producing subterranean zone from at 
20 least one other subterranean zone within the wellbore, means for fluidicly coupling 
at least one of the perforated tubulars with the producing subterranean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and means for radially expanding and plastically deforming the 
perforated tubular liners within the interfor of one cfrnore of the perforated tubulare. 



An apparatus has also been described that Includes a zonal isolation assembly 
v(ncludir*:oro 

or more external seals, two or more perforated tubular members each including radial 
passages coupled to the solid tubular members, and" one or more oneway valves for 
controflably fluididy coupling the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At least one of the solid tubular Members and the 
perforated tubular members are formed by a radial expansion process performed within 
the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
having a plurality of producing zones in a wellbore has also been described that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulare 
traversing the first subterranean zone, positioning two or more perforated tubulars each 

5 Including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluldidy coupling the perforated 
tubulars and the primary soOd tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 

10 primary solid tubulars and perforated tubulars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

A method of extracting materials from a wellbore having a plurality of producing 
15 subterranean zones, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within the wellbore, 
positioning two or more perforated tubulars each including one or more radial passages 
within the wellbore, the perforated tubulars traversing the producing subterranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellborn, fluicfldy coupling the solid tubulars with the casing, fluidicty coupling 
the perforated tubulars with the solid tubulars, fluldidy isolating the producing 
subterranean zone from at least one other subterranean zone within the wellborn, 
flukJidy coupling at least one of the perforated tubulars with the producing 
subterranean zone, preventing fluids from passing from one of the producing zones 
25 that has not been depleted to one of the producing zones that has been depleted. 

A system for isolating a first subterranean zone from a second subterranean zone 
having a plurality of producing zones in a wellbore has also been described that 
includes means for positioning one or more solid tubulars within the wellbore, the solid 
30 tubulare traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each Including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and. perforated tubulars within the wellbore, 
means for fluidicty coupling the perforated tubulars and the solid tubulars, means for 



preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weflbore external to the primary solid tubular* and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubutars, and means for preventing fluids 
5 from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

A system for extracting materials from a plurality of producing subterranean zones In a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
that includes means for positioning one or more solid tubulars within the wellbore, 
means for positioning one or more perforated tubulars each Including one or more 
radial passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluidicly coupling the solid 
tubulars with the casing, means for fluidicly coupfing the perforated tubulars with the 
solid tubulars, means for ftutdidy Isolating the producing subterranean zone from at. 
least one other subterranean zone within the wellbore, means for fluidicly coupling at 
least one of the perforated tubulars with the producing subterranean zone, means for 
positioning one or more perforated tubular liners within me interior of one or more of 
the perforated tubulars, and means for preventing fluids from passing from one of the 
producing zones that has not been depleted to one of the producing zones that has 
been depleted. 

An apparatus for extracting gpcthermal energy from a subterranean formation 
25 containing a source of geotheimal energy has also been described that includes a 
zorial Isolation assembly positioned within the subten^nean formate 
more solid tubular members, each solid tubular member including one or more external 
seals, one or more perforated tubular members each Including radial passages coupled 
to the solid tubular members, arn! one or more perforate 
30 one or more radial passages coupled to the interior surfaces of one or more of the 
perforated tubular members, and a shoe c^ At 
least one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process performed within the weflbwe; 



A method of Isolating a first subterranean zone from a second subterranean zone 
including a source of geothermal energy in a wellbore has also been described that 
includes positioning one or more sofid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
5 each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore. fluldidy coupBng the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids f^ 
subterranean zone to the second subterranean zone within the wellbore external to the : 
10 primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the interior of one or more of the perforated tubulars, and radially 
expanding and plastically deforming the perforated tubular liners within the interior of 
one or more of the perforated tubulars. 

ISA method of extracting geothermal energy from a subterranean geothermal zone in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
that includes positioning one or more sofid tubulars within the wellbore, positioning one 
or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars trayersing the subterranean geothermal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbdre, fluldidy coupling the solid tubulars with the casing, fiuidlcly coupling the 
perforated tubulars with the solid tubulars, fUdicly isolating the subterranean 
geothermal zone from at least one other subterranean zone within the wellbore. and 
flukilcly coupling at least one of the perforated tubulars with the subterranean 
> ./y ' : r- ; ^V^JriS . geothermal zone, r^'yl']'- 

•>A system tor isolating a ^ subte^^ geothermal C.j',>' v .-'V- ■.;■,"/' 

subterranean zone in a weBbbre has abb be^ 
positfc^ 

30 the first subterranean zone, means for positioning one or mpre perforated tubulars 
each including one pr more radial passes within fo^ 
traversing the second geothermal subter^ 

least one of the sofid tubulars and perforated tubule ■ 
fiuidlcly coupling the perforated tubulars aind the solid tubulars, and means for 
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preventing the passage of fluids from the first subterranean zone to the second 
geothermal subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars. 
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A system for extracting geothermal energy from a subterranean geothermal zone in a 
wellbore, at least a portion of the wellborn Including a casing, has also been described 
that includes means for positioning one or more solid tubulars within the wellborn, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the subterranean 
geothetmal zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluldicly coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
soHd tubulars. means for fluldicly isolating the subterranean geothermal zone from at 
least one other subterranean zone within the wellbore, and means for fluldicly coupling 
at least one of the perforated tubulars with the subterranean geomermal zone. 

An apparatus has also been described that Includes a . zonal isolation assembly 
including: one or more solid tubular members, each solid tubular member including one 
or more external seals, one or more perforated tebular.mernbers each including one or 
more radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process performed within the 
wellbore. and the radial passage of at least one of the perforated tubular members are 
cleaned by further radial expansion of the perforated tubular members within the 
weUbore. . -.-...i- ■■ •;• 
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A method of Isolating a firetsubtem 

wellbore has also been described that includes positioning one or more solid tubulars 
within the wellborn, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars within the weDbore each including one or more radial 
passages, the perforated tubulars traversing jhe second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
weUbore, fluW% <wjpfing the perforated tebulare and the solid tubulars. preventing the. 
passage of fluids from the first subterranean zone to the second subterranean zone 
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within the wellbore external to the solid tubular* and perforated tubulars, and cleaning 
materials from the radial passages of at least one of the perforated tubutars by further 
radial expansion of the perforated tubulars within the wellbore. 

5 A.method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10- .least one of the solid tubulars and the perforated tubulars within the wellbore, fluldicly 
coupling the solid tubulars with the casing, fluidity coupling the perforated tubulars 
with the solid tubulars, fhjididy Isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the producing subterranean zone, monitoring the. operating 

15 temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that includes means for positioning one or more solid 
tubulars within the welfoore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
Including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubutars and 
25 perforated tubulars within the weflbore, means for fiuidicly coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to tte second subterranean zone wi^in the welfoore external toi&e 
solid tubulars and pierfbirated tubulars, and means for cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
30 prorated tubular 

A system for extracting materials from a producing subterranean iohe in a wellbore, ;at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more sofid tubulars within the weflbqre, means for 



positioning one or more perforated tubulars within the wellbore each including one or 
more radial passages, the perforated tubulars traversing the producing subterranean 
zone/means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore. means for fluididy coupling the solid tubulars with the 
5 casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, means for fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, and means for cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 
10 radial expansion of the perforated tubulare witNn the wellbore. 

Although illustrative embodiments of the invention have been shown and described, a 
wide range of modification, changes and substitution is contemplated in the foregoing 
disclosure. In some Instances, some features of the present invention may be 
15 employed without a corresponding use of the other features. Accordingly, it is 
appropriate that the appended claims be construed broadly and In a manner consistent 
with the scope of flie Invention. 
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1. An apparatus, comprising: 
a zonal isolation assembly comprising: 

5 one or more solid tubular members, each solid tubular member including one or 

more external seals; 

one or more perforated tubular members each including one or more radial 
passages coupled to the solid tubular members; and 

a shoe coupled to the zonal isolation assembly; 
10 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore; and 
wherein the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular members within the 
weflbore. 

15 

2. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more soOd tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
20 positioning one or more perforated tubulars within the wellbore each including 

one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within ttie wellbore; - 
25 fluidicly coupling 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone wjthin the wellbore external to the solid iubulars and perforated 
tubulars; and 

cleaning materials from the radial passages of at least one of the perforated 
30 tubulars by further radial expansion of the perforated tubulars within the wellbore. 

3. A method of extracting materials from a producing subterranean zone in a 
welfoore, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 



positioning one or more perforated tubulate within the wellbore each Including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
wlmin the wellbore; 

fluidicly coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars with the solid tubulars; 

fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and . 

cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

4. A system for Isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
Including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

. rfteans for radially expanding at least one of the solid tubulars and perforated 
toWarewUNn^ 

means for fluidicly coupling the perforated toibutere and the sdid tubulare; 

means for preventing the passage ^ fluids fr^ 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars within the 
weHboro. 



5. A system for extracting materials from a producing subterranean zone in a 
wellbore, at feast a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the weBbore; 

means for positioning one or more perforated tubulars within the wellbore each 
5 including one or more radial passages; the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars arid the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
10 means for fluididy coupling the perforated tubulars with the soGd tubulars; 

means for fluldicly isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone; and 
IS means for cleaning materials from the radial passages of at least one of the 

perforated tubulars by further radial expansion of the perforated tubulars within the 
welttxxa. 



1. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more soGd tubular members, each solid tubular member including one or 
5 more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 
one or more flow control valves operably coupled to the perforated tubular members for 
controflihg the flow of fluidio materials through the perforated tubular members; 

one or more temperature sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 
perforated tubular members; 

one or more pressure sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating pressure within the perforated 
tubular members; and 

one or more flow sensors operably coupled to one or more of the perforated 
tubular members for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; and 

a controller operably coupled to the flow control valves, the temperature 
sensors, the pressure sensors, and .the flow sensors for monitoring the temperature, 
pressure and flow sensors and controlling the operation of the flow control valves; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore. 

2. A method of isolating a first subterranean zone from a second subterranean 
zone In a wellbore, comprising 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; • 

l^itkming one w rrwrep^ wlthlri the Wellbore. the perforated 

tubulars traversing the second subterranean zone; 

radially expanding at least one of me primary solid tubulars and perforated 
tubulars within the wellbore; 

fluididy coupling the perforated tubulars and the solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 



subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 
5 controlling the flow of fluldic materials through the perforated tubulars as a 

function of the monitored operating temperatures, pressures, and flow rates. 

3. A method of extracting materials from a producing subterranean zone In a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
10 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the producing subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
15 fluididy coupling the soDd tubulars with the casing; 

fluidldy coupling the perforated tubulars with the solid tubulars; 
fluldlcly isolating the producing subterranean rone from at least one other 
subterranean zone within the wellbore; 

fluidldy coupling at least one of the perforated tubulars with the producing 
20 subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

controlling the flow of fluldic materials through the perforated tubulars as a 
function of the monitored operating temperatures, pressures, and flow rates. 

4, A system for isolating a first subterranean zone from a second subterranean 
zone In a wellbpre, compridng: v • • \*;; J .^Vv ; ;;v; 

' means for positioning one or mora solid tubulars within ^ 
tubulars traversing the first subterranean zone; 
30 means for positioning one or more perforated tubulars within 'tf'wNim, the 

perforated tubulars traversing ithe second subterranean zone; 

means for radially expanding at least one of the scijd tubulars and perforated 
tubulars wtthin the wellbore; 

means for fluidldy coupling the perforated tubulars and the solid tubulars; 



means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubuiars and 
perforated tubuiars; 

means for monitoring the operating temperatures, pressures, and flow rates 
S within one or more of the perforated tubuiars; and 

means for controlling the flow of fluid Ic materials through the perforated tubuiars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producing subterranean zone in a 
1 0 wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubuiars within the wellbore; 
means for positioning one or more perforated tubuiars within the wellbore, the 
perforated tubuiars traversing the producing subterranean zone; 

means for radially expanding at least me of the solid tubuiars and the 
15 perforated 

tubuiars within the wellbore; 

means for fluididy coupling the soBd tubuiars with the casing; 
means for fluididy coupling the perforated tubuiars with the solid tubuiars; 
means for fluididy Isolating the produdng subterranean zone from at least one 
20 other subterranean zone within the weflbore; 

means for fluididy coupling at least one of the perforated tubuiars with the 
produdng subterranean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubuiars; and 
25 means for controlOng the fkw erf flutdic materials through the perforated tubuiars 

as a function of the riwnito^ temperatures, pressures, and flow rites. 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or more solid tubular members, each k>Bd tubular member induding one or 

more external seats; 

one or more perforated tubular members each induding radial passages 
coupled to the solid tubular members; and 

one or more solid tubular liners coupled to thfc interior surfaces of one or more 
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of the perforated tubular members for sealing at least some of the radial passages of 
the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
5 members are formed by a radial expansion process performed within the wellbore; and 
wherein the solid tubular liners are formed by a radial expansion process 
performed within the wellbore. 

7. A method of isolating a first subterranean zone from a second subterranean 
10 rone in a wellbore, comprising: 

positioning one or more solid tubutars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, . the perforated tubulars traversing the second 
15 subterranean zone; 

radially expanding at least one of the soBd tubulars and perforated tubulars 
within the wellbore; 

fluldWy coupfing the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
20 subterranean zone within the wellbore external to the primary solid tubulars and 
. perforated tubulars; 

positioning one or more solid tubular liners within the Interior of one or more of 
the perforated tubutars; and 

radially expanding and plastically deforming the solid tubular liners within the 

tubulars to fluldlciy seal at least some of the 
radial passages of ^ ■ 

0. A method of extracting materials from a producing subterranean zone In a 

: 

30 - poslfoningpneormw^ 

positioning one or more ^ ^orated tubularc each Jncluding one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone; 
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radially expanding at least one of the solid tubulars and the perforated tubulars 
within the welibore; 

fhidldy coupling the solid tubulars with the casing; 

ftukficly coupling the perforated tubulars with the solid tubulars; 

flukfidy Isolating the producing subterranean zone from at least one other 
subterranean rone within the wellborn; 

fluWicly coupling at least one of the perforated tubulars with the producing 
subterranean zone; N 

positioning one or more solid tubular liners within the Interior of one or more of 
the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluidicfy seal at least some of the 
radial passages of the perforated tubulars. , 

9. A system for isolating a first subterranean zone from a second subterranean 
zone in a welibore, comprising: 

means for positioning one or more solid tubulars within the welibore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each Including one or 
more radial passages within the welibore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the welibore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
; "/ ^H 1 ? % .pW^Qfl p& l^^iof fluids fronj the fiftt subteira zone to? 
the second subterranean zone within the welibore external to the primary solid tubulars 
vandperfb^ 

means for positioning one or more solid tubular Uners within the interior of one 
or more of the perforated tubulars; and 

means for radially expanding and plasttedly deforming the solid tubular liners 
within the Interior of one or more of the perforated tubulars to fluidicly seal at least 
some of the radial passages of the perforated tubulars. 



10. A system for extracting materials from a producing subterranean zone , in a 
wellbore, at least a portion of the wellbore Including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
5 more radial passages within the weflbore. the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the weflbore; 

means for fluldlcfy coupling the solid tubulars with the casing; 
10 means for fluidicly coupling the perforated tubulars with ^ 

means for fluidWy isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluidicly coupling at least one of the perforated tubulais with the 
producing subterranean zone; 
15 means for positioning one or more solid tubular Dners within the interior of one 

or more of the perforated tubulars; and 

means for radially expanding and plastically deforming the solid tubular liners 
within the Interior of one or more of the perforated tubulars to fluidicly seal at least 
some of the radial passages of the perforated tubulars. 

20 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
more external seals; 

25 one or more perforated tubular members each including radial passages 

■■ coupled to the s^ "i^H. v^V:''^' : 'f : 

a sealing materia! 

for sealing at least some of the radial passages of the perforated tubular members; and 
a shoe coupled to the zor^ Isolation assembly. 
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12. A method of Isolating a first subterranean zone from a second subterranean 
zone In a wellbore, comprisihg: : 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 



positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
5 within the wellbore; 

flukJWy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

10 sealing off an annular reglonwithln at least one of the perforated tubulars; and 

Injecting a hardenabfe fluidic sealing material into the sealed annular regions of 
the perforated tubulars tb seal off at least some of the radial passages of the perforated 
tubulars. 

15 13. A method of extracting materials from a producing subterranean zone in a 
weBbore, at least a portion of the wellbore inching a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars each Including one or more radial 
passages wtthjn the wellbore, the perforated tubulars traversing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weBbore; . 

fluidlcly coupling the solid tubulars with the casing; 
fluWrcfy coupling the perforated tubulars With the sofid tubulars; ^ 
25 ftuidjdy isolating the producing subterranean zone from at least one other 

subterranean zone within the weHbore; 

fluidicly coupling at least one of the perfc^ted febulars with the produdrig 
subterranean zone; \ 

sealing off an annular region within at least one of the perforated tubulars; and 
Injecting a hardenable fluidic sealing material Into the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 



14. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbora, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
5 means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 
10 means Wfluidicly coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annular region within at least one erf the perforated 
15 tubulars; and 

means for injecting a hardenable fluldlc seating material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

■ . 

20 15. A system for extracting materials from a producing subterranean zone in a 
wellborn, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
25 ^ producing subterranean zone; * •■■ 

means lor radially expanding at lea^f one of the solid tubulars and the 
perforated tubulars within ^weHbore; 

means for fiuidicty coupling the solid tubulars with the casing; 
means for flukfldy coupling the perforated tubulars with the solid tubulars; 
means for fludidy isolating the producing subterranean zone from at least bne 
other subterranean zone within the wellbore; 

means for ftuididy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 



means for sealing off an annular region within at least one of the perforated 
tubulars; and 

means foMnjectlng a hardenable fluHic sealing material Into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
5 perforated tubulars. 

16. An apparatus, comprising: 

a zonal Isolation assembly positioned within a wellborn that traverses a 
subterranean formation, comprising: 
10 one or more solid tubular members, each solid tubular member including one or 

more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
15 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
Into intimate contact with the subterranean formation. 

20 17. The apparatus of claim 16, wherein the perforated tubular members that are 
radially expanded into intimate contact with the subterranean formation compress the 
subterranean formation. 



18. A method of Isolating a first subterranean zone from a second subterranean 
'.'25 • ^2xihe ln;a : ^Hiore 9 conprteing: 

positioning one or more solid tubulars within the welJbore, the < sbfld tubulars 
travBrting the first subterranean zone; 

positioning one or rhore perforated tubulars within the 
one or more radial passages, the perforated tubulars traversing the Second 
30 subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars into Intimate contact 
with the second subterranean zone; 



fluldlcly coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore external to the solid tubulars and perforated 
tubulars. 

5 

19. The method of claim 18, wherein the perforated tubulars that are radially 
expanded into Intimate contact with the second subterranean zone compress the 
second subterranean zone. 

10 20. The method of claim 18, further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

21. The method of claim 18, further comprising vibrating the second subterranean 
1 5 zone to clean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact with the second subterranean zone. 

22 The method of claim IB, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the second 
20 subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

23. A method of extracting materials from a producing subterranean zone in a 
weKbore, at least a portion of the weilbore Including a casing, comprising; 
25 ; posi^ • 

positioning one or more perforated tubulars within the weilbore each Including 
one or more radial passages, .the perforated tubulars traversing the pnxlucirig 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
30 within the weilbore; 

radially expanding at least one of the perforated tubulars Into Intimate contact 
with the producing subterranean zone; 

fluMidy coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tobulars with the solid tubulars; 
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flulditfy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbora; and 

fluidlcly coupling at least one of the perforated tubulars with the producing 
subterranean zone. 

5 

24. The method of claim 23, wherein the perforated tubulars that are radially 
expanded into intimate contact with the producing subterranean zone compress the 
producing subterranean zone. 

10 25. The method of claim 23, further comprising vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

26. The method of. claim 23, further comprising vibrating the producing 
15 subterranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded Into intimate contact with the producing subterranean zone. 

27. The method of claim 23, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

28. A system for Isolating a first subterranean zone from a isecond subterranean 
zone in a weObore, comprising: . 

means for fjosltlonlng one or more solid tubulars within the wellborn, the solid 
tubulars traversing the first subterranean zone; 
me^forp<&^ 

Indudfog one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least cine of the solid tubulars and perforated 
tubulars within the weObore; 

means for radially expanding at least one of the perforated tubulars Into intimate 
contact with the second subterranean zone; 

means for fluldidy coupling the perforated tubulars and the solid tubulars; and 




means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

5 29. The system of claim 28, wherein the means for radially expanding at toast one 
of the perforated tubulars into intimate contact with the second subterranean zone 
comprises means for compressing the second subterranean zone. 

30. The system of claim 28, further comprising means for vibrating the second 
10 subterranean zone to increase the rate of recovery of hydrocarbons from the second 

subterranean zone. 

31. The system of claim 28, further comprising means for vibrating the second 
subterranean zone to dean the. radial passages of the perforated tubulars that are 

1 5 radially expanded into intimate contact with the second subterranean zone. 

32. The system of claim 28, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
second subterranean zone to increase the rate of recovery of hydrocarbons from the 

20 second subterranean zone. 

33. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulafs within the wellbore; 
25 means for positioning one or more perforated tubulars within the wellbore each 

Including one or more radial openings, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars arid the 
perforated tubulars within the wellbore; 
30 means for radially expanding at toast one of the perforated tubulars into Intimate 

contact with the producing subterranean zone; 

means for fluldicty coupling the solid tubulars With the casing; 

means for fluidicly coupling the perforated tubulars with the solid tubulars; 

means for fluidicly Isolating the producing subterranean zone from at least one 



other subterranean zone wittiin the weiibore; and 

means for fluid** coupling at ieast one of the perforated tubular* with the 
producing subterranean zone. 

5 3* The system of dalm 33. wherein the means for radial^ expanding at .east one 
of the perforated tubule* into Intimate contact wim the pmdudr^ sutterranean zone 
comprises means for compressing the producing subterranean zone. 
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35. The system of claim 33. further comprising means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

36. Trie system of claim 33, ftjrthercomp^ 

subtananean zone to dean the radial passages of the perforated tubulars that are 
radrally expanded Into intimate contad with (he produdng subterranean zone. 

37. The system of daim 33. further comprising means for applying an Impulsive 
toad to the perforated tubulars that are radially expanded into intimate contad with the 
producing subterranean zone to increase the rate of recovery of hydrocarbons from the 
producing subterranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a weiibore that traverses a 
subterranean formation and includes a perforated weiibore casing, comprising: 

one or more solid tubular members, each solid tiibular member Induding one or 
nfore external seals; ' ■ •'" - ::■ !/.;.f<:::- •.; :\;/^ / /?^ : y ^;. 

one or more perforated tubular members coupled to the solid tubular members- 

and • . .. •. .' ■ 

a shoe coupled to the zonal ^^isobtiai asserribiy; 

^?***^*^:«*-'«» W«*Ttu*ife njfMnbMB'M the perforated tubular 
members are formed by a radial expansion process performed within the weiibore; and 

wherein at least one of the perforated fobular membere are ra^^ 
info intimate contad with the perforated weiibore casing. 



39. The apparatus of claim 38, wherein the perforated tubular members that are 
radially expanded into intimate contact with the perforated casing compress the 
subterranean formation. 



5 40. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore that Includes a perforated casing that traverses the second 
subterranean zone, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning one or more perforated tubulara within the wellbore each ir>cluding 

one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 
15 radially expanding at least one of the perforated tubulars into intimate contact 

with the perforated casing; . 

fluididy coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
20 tubulars. 

41. The method of claim 40, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 
subterranean zone. 

• 25 " «; • , . • • .' • -\ . ■ . ... .', [j ... { 

42. The method of claim 40, further comprising vibrating the second subterranean 
zone to Increase the rate of recovery of hydrocarbons from me sec^ 

zone. . /• 

30 43. The method of daim 40, further comprising vibrating me second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate conted with the perforated casing. 

44. The method of daim 40, further comprising applying an Inipulslve load to the 
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perforated tubulars that are radially expanded into Intimate contact with the perforated 
casing to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

5 45, A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellborn Including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

positioning one or more solid tubulars within the weHbqre; 
positioning one or more perforated tubulars within the wellbore each including 
10 one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
15 with the perforated casing; 

fluicfidy coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidlcly Isolating the producing subterranean zone from at least one other 
subtenanean zone within the wellbore; and 
20 fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone. 

46. The method of daim 45, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the producing 

25 subterranean zone. 

47. ' The method of claim 45, further comprising vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

48. * The method of claim 45/ further comprising vibrating the producing 
subterranean zone to clean the radial passages of the perforated titulars that are 
radially expanded into intimate contact with the perforated casing. 



49. The method of claim 45, further comprising applying an Impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

5 ■ 

50. A system for isolating a first subterranean zone from a second subterranean 
zone in a weflbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for positioning one or more solid tubulars within the weBbore, the sofld 
10 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubtdars and perforated 
15 tubulars within the wellbore; 

means tor radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids from the first subterranean zone to 
20 the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

51. The system of claim 50, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contad with the perforated casing comprises 

25 means for compressing the second subterranean zone 

• 52; The system of dalrh 50j further comprising means for vibrating, the second 
subterranean zone to increase the rate of recovery of hydrocartwns! from the second 
subterranean zone. 

30 

53. The system of claim 50, further comprising means for vibrating the secpnd 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded Into intimate contact with the perforated casing. 



54. The system of- claim 50. further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

55. A system for extracting materials from a producing subterranean zone in a 
weltbore, at least a portion of the wellborn Including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

means for positioning one or more sofid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial openings, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for ftuididy coupling the solid tubulars with the casing; 

means for flukJiciy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the producing subterranean zone from at least one 
other subterranean zone wKhin the wellbore; ami 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone. 

56. The system of daim 55, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contad with the perforated casing comprises 
means for compressing the producing subterranean zone. 

57. The system of claim 55^ further comp^ the produdng 
subterranean zone to Increase the rate of recovery erf hydrocarbons from the produdng 
subterranean zone. 

58. The system of dalm 55, further comprising means for vibrating the producing 
subterranean zone to clean the radial passages of the perforated tubulars that are 
radially expanded Into intimate contad with the perforated casing. 



59. The system of claim 55, further comprising means for applying an Impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons from the producing 

5 subterranean zone. 

60. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
10 more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
15 members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and 
wherein the perforated tubular liners are formed by a radial expansion process 
20 performed within the wellbore. 

61. A method of isolating a first subterranean zone from a second subterranean 
zone in a wetibore. comprising: 

positioning one or more solid tubulars within the weHbore, the soGd tubulars 
25 traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radiaDy expanding at toast one of the solid tubulars and perforated tubulars 
30 within the wellbore; 

fluldlcly coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids foxi the flret subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulare and 
perforated tubulars; 



positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular liners within 
the Interior of one or more of the perforated tubulars. 

5 

62* A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the weiibore; 

positioning one or mora perforated tubulars each induding one or more radial 
10 passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the sofid tubulars and the perforated tubulars 
within the wellbore; 

fluldidy coupling the solid tubulars with the casing; 
15 fluidicly coupling the perforated tubulars with the solid tubulars; 

fluldidy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluldidy coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

20 positioning one or more perforated tubular liners within the Interior of one or 

more of the perforated tubulars; and 

radially expanding end plastically deforming the perforated tubular liners within 
the interior of one or more of the perforated tubulars; 

25 63. A system for isolating a first subterranean zone from a second subterranean 
zone In a wellbore;a)n^rislng: % '' t V' : --'\-\-'^ 

means few positioning one or more sbBd tubulars -yiilh^i b 1ha : Wal^re. -iiib'.soild- 
tubulara traversing the first subterranean zbrie; • 
means for positioning one or more perforated tubulars each induding one or 
30 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluldidy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zpne within the welibore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
5 one or more of the perforated tubulars; and 

means for radially expanding and plasticafly deforming the perforated tubular 
liners within [the Interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subterranean zone In a 
10 welibore, at least a portion of the welibore including a casing, comprising; 

means for positioning one or more solid tubulars within the welibore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the weObore, the perforated tubulars traversing the 
producing subterranean zone; 
15 means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the welibore; 

means for fluidiciy coupling the solid tubulars with the casing; 
means for fMcMdy coupflng the perforated tubulars with the solid tubulars; 
means for fluidiciy isolating the producing subterranean zone from at leiast one 
20 other subterranean zone within the welibore; 

means for fluidiciy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
25 means for radially expanding and plffiticaOy deforming the perforated tubular 

liners iiiithlri the interior of one-jor mem of the jterforated tubulars. ' 

65, An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or more solid tubular members, each solid tubular member Including one or 

more external seals; 

two or more perforated tubular members each including radial passages 
coupled to the soOd tubular members; and 

one or more one-way valves for controllably fluidiciy coupling the perforated 



tubular members; and . 

a shoe coupled to the zonal Isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore. 

5 

66. A method of Isolating a first subterranean zone from a second subterranean 
zone having a plurafity of producing zones in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning two or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellborn; 

15 fluWidy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary soUd tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials from a wellbore having a plurality of producing 
subterranean zones, at least a portion of the wellbore Including a casing, comprising; 

positioning one or more solid tubulars within the weilbore; 
25 positioning two or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the producing 
. . .subterranean zones; 

radially expanding at least one of the solid tubutars and the perforated tubulars 
within the wellbore; 
30 .fluidity : 

flukJicly coupling the perforated tubulars with the solid tubulars; 
fluWidy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one erf the perforated tubulars with the producing 
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subterranean zone;. 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the producing zones that has been depleted. 

68. ' A system for isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, comprising: 

means for positioning one or more soDd tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluldicly coupling the perforated tubulars and the solid tubulars; 

means for preventing' the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

means for preventing fluids from passing from one of the producing zones that 
has not been depleted to one of the producing zones that has been depleted, 

69. A system for extracting materials from a plurality of producing subterranean 
zones in a wellbore, at least a portion of the wellbore including a casing, comprising; 

means f&j^^ solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each 'including one or 
more radial passag^ within the wellbore, the perforated tubulars traversing the 
producing subterranean zones; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore 

means for fluldicly coupling the solid tubulars with the casing; . 

means for fluididy coupling the perforated tubulars with the solid tubulars; . 

means for fluldicly isolating the producing .subterranean zone from at least one 
other subterranean zone within the wellbore; . 



means for ftuidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning one or more perforated tubular liners within the Interior of 
one or more of the perflated tubulars; and 
5 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

70. An apparatus for extracting geothermal energy from a subterranean formation 
containing a source of geothermal energy, comprising: 

10 a zonal isolation assembly positioned within the subterranean formation, 

comprising: 

one or more solid tubular members, each solid tubular member including one or 
more external seals; 

one -or more perforated tubular members each Including radial passages. 
15 coupled to the solid tubular members; and 

one or more • perforated tubular Bners each Including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal Isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members arelocmed by a radial expansion process performed within the wellbore. 

71. A method of Isolating a first subterranean zone from a second subterranean 
zone Including a source of geothermal energy In a weHborei comprising: 

^25 ; pwitfohing one wyniw B^ tubulahs ^Wj^^'^'|b(M; the solid tubulars 

• : trayeislngltefl^ 

positioning one or rr^ perforated tubulars eac^ 
passages within the welibbre, the perforated tubulars traversing the second 
subterranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the weObore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
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perforated tubular* and 

positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular linSrs within 
5 the interiorof one or more of the perforated tubulars. 

72. A method of extracting geothermal energy from a subterranean geothermal 
zone in a wellborn, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
10 positioning one or more perforated tubulars each Including one or more radial 

passages within the wellbore, the perforated tubulars traversing the subterranean 
geothermal zone; 

radiaBy expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
1 5 fluldkfy coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars with the solid tubulars; 
fMdidy isolating the subterranean geothermal zone from at least one other 
subterranean zone within the wellbore; and 

fluidicly qoupling at least one of the perforated tubulars with the subterranean 
20 geothermal zone. 

73. A system for isolating a first subterranean zone from a second geothermal 
subterranean zone in a wellbore, comprising:. 

means for positioning one or more solid tubulars within the wellbore, the solid 

25 

means for po^onlrg one or more per^ckl tubulars each including one or 
• more radial passages within the weilbore, the perforated tMbularsiraversIng the second 
\ . . geothermal subterranean zone; ' ■ 

means for radially expanding at least one of the solid tubulars and perforated 
30 tubulars within the wellbore; V . ' " 

means for fluidicly coupling the perforate tubulare and solid tubulare; and 
means for preventing the passage of fluids from the first subterranean zone to 
the second geothermal subterranean zone within the wellbore external to the primary 
soOd tubulars and perforated tubulars. 
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74. A system for extracting geothermal energy from a subterranean geothermal 

zone in a wellbore, at least a portion of the wellbore including a casing, comprising; ; * 

5 means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
subterranean geothermal zone; 

means for radially expanding at least one of the solid tubulars and the 
10 perforated tubuiarswUNn the wellbore; 

means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars the solid tubulars; 
means for fluldicly isolating the subterranean geothermal zone from at least one 
other subterranean zone within the wellbore; and 
15 means for fluidicly coupling at least one of the perforated tubulars with the 

subterranean geothermal zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or more solid tubular members, each solid tubular member Including one or 

more external seals; 

one or more perforated tubular members, each including one or more radial 
passages coupled to the solid tubular members; and 
a shoe coupled to the zonal Isolation assembly; 
25 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore; and 
wherein the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of the p^^^ 
• weHbore. 

76. A method of isolating a first subterranean zone from a second subterranean 

zone in a wellbore, comprising: ; 7 

positioning one or more solid tubulars within this wdlbore, the solid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
5 tubulars within the wellbore; 

fluldldy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars; and , 

10 cleaning materials from the radial passages of at least one of the perforated 

tubulars by further radial expansion of the perforated tubulars within the wellbore. 

77. A method of extracting materials from a producing subterranean zone In a 
wellbore, at least a portion of the wellbore Including a casing, comprising; 

15 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore; 

fhiidtcty coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluldldy isolating the produdng subterranean zdne from at least one other 
subterranean zone within the wellbore; 
25 • fluididy coupling at least 6^ 

■ subterranean zone; :■ ;V ; y y/.?:.- *$%p 

monitoring the operating temperatures, pressures* and flow rates within one or 
more of the perforated tubulars; and 

deaning materials from the radial passages of at least one of the perforated 
30 tubulars by further radial expansion of the 

78. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 



means for positioning one or more solid lobulars within the wellbore, the solid 
tubuJars travereing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
Including one or mora radial passages, the perforated tubulars traversing the second 
5 subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidicty coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
10 the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

15 

79. A system for extracting materials from a producing subterranean zone In a 
wellbore, at feast a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore each 
20 including one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluWicfy coupling the solid tubulars with the casing; 
25 means for fluktlcly coupling the perforated tubulars with the solid tubulars; 

means for fluidity isolating the prcxjucing kibterranean zone from at least one 
other subterranean zone within the wellbore; : 

means for fluldlcly coupBng at least one of the perforated tubulars with the 
product subterranean zone; and 
30 means for cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 
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